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Design Analysis 
 

 

Introduction: The Design Analysis provides documentation of the basis for the -

design on the project.  It is intended to describe the project requirements, identify 

governing codes and criteria being utilized, explain proposed design solutions and 

document other situations which affect the design. Engineering calculations, initialed 

and dated by the design engineer, are also included where appropriate. 

 

The Design Analysis is organized by content and technical design discipline as 

follows: 

 

 Section 1 -  Hydraulics 

 

 Section 2 -  Geotechnical 

 

 Section 3 -  Civil 

 

 Section 4 -  Structural 

 

Section 5 -  Bill of Quantities 

 

  

 

 

***** 
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Design Analysis 
 

Discipline: Hydraulics Date: September 29, 2011 

 

Design Submittal: Final Design Submittal 

Site Location: Khost Province, Afghanistan  

Prepared By: Tetra Tech 

 

I. General Summary: 

The existing Sagai wadi, located in the province of Khost Afghanistan, floods during periods 

of the spring ice melting and the summer rainy season.  During these periods, the existing 

concrete roadway across the wadi overtops and the 315m crossing is impassable.  In addition, 

due to the strong flows and the scour-susceptible soils at the site, the concrete road is severely 

deteriorated. 

 

The objective is to perform final design for a new bridge crossing adjacent to the concrete 

roadway.  The proposed bridge superstructure and substructure is constructed out of 

reinforced concrete.  Approach roadway work will be required to transition from the existing 

roadway to the bridge.  Riprap and guide banks will be used to protect the substructure and 

approaches, as required for scour protection. 

 

 

II. Detailed Analysis: 

Guide banks were designed to protect the north abutment of the proposed bridge, which 

encroaches 100 meters into the wadi. The purpose of constructing a guide bank is to reduce 

the scour at the abutment by lessening the turbulence at the abutment and to move the scour 

away from the abutments.  The south bank will be graded at an approach angle of 3:1 to 

provide a smooth transition.  At the north abutment, guide banks will be provided. The guide 

bank will begin at western side of the bridge and end at eastern side of the bridge, and will be 

graded at 3:1 side slope.  The guide bank on the north abutment, as well as graded section in 

the south bank, will be armored with rock riprap. 

 
A scour analysis was performed in order to determine the scour depth at the proposed bridge. 

Without the guide banks, the scour depth was determined to be 6.92 meters on the north 

abutment and 5.47 meters on the south abutment. With the guide banks, the scour depth at the 

abutments was reduced to be 3 meters at the abutments and 2 meters at the piers. Considering 

additional factor of safety, the bottom of abutment footings shall be 4 meters below grade and 

the bottom of pier footings shall be 2.5 meters below grade.   

 

A limited hydrologic analysis was performed for the proposed bridge construction.  The 

bridge is designed for a 100-year return interval.  There is not enough data available 

regarding rainfall depth, rainfall distribution, soil and vegetation characteristics, and 

topography in the project area to perform a detailed hydrologic model to determine the design 

discharge.  Instead, an indirect approach based on discharge per unit area was adopted. 

 

 

 

 

 



III. Basis of Design 

Additional Design Basis information is included in the attached model, analyses and 

calculations. 

 

� The guide banks and the riprap design were designed based on Hydraulic Engineer 

Circular (HEC) No. 23, and scour analyses were based on HEC No. 11.  The guide 

bank is designed as a quarter ellipse.  At the upstream end of the proposed bridge, the 

length of the major axis is 70 feet and the length of the minor axis is 28 feet.  At the 

downstream end of the bridge, guide banks will be constructed with major axis of 15 

meters and a minor axis of 6 meters.  

 

� HEC-RAS was used for the hydraulic analysis.  The model is based on a 195-meter 

long bridge, with twelve piers spaced at 15-meters and an abutment on either side. 

The bridge piers are 1.5 meters thick and sharp nosed.  Floating debris around the 

bridge piers was not included. 

 

IV. Material Properties 

 

� Riprap: Riprap shall be rough stone, fractured to sub angular, and have a specific 

gravity of at least 2.65. The D50 (median diameter) of the riprap shall be 0.46 m. 

 

� Geotextile: Geotextile for use beneath rock riprap and riverbank slope protection shall 

be a woven polyester or polypropylene material having a weight of 372 to 407 grams 

per square meters. Bedding material, which consists of well-graded sand particles, can 

be used as an alternative to geotextile. 

 

 

V. References  

 

� U.S. Department of Transportation, Hydraulic Engineering Circular No. 23, Bridge 

Scour and Stream Instability Countermeasures: Experience, Selection, and Design 

Guidance – Third Edition, (2009) 

 

� U.S. Department of Transportation, Hydraulic Engineering Circular No. 11, Design of 

Riprap Revetment, (1989) 

 

� Favre Raphy, Kamal Golam Manowar Watershed Atlas of Afghanistan (2004) 

 

� United States Geological Society (USGS), Stream flow Characteristics of Stream in 

Southern Afghanistan (2010) 

 

IV. List of Attachments: 

  

� Hydrologic Analysis 

 

� Scour Analysis 

 

� Design of Guide Banks and Riprap Revetment 

 

� HEC-RAS model 
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Watershed Delineation 

Watershed was delineated based on the topographic map available from the ArcGIS server 

library.  The watershed area was found to be 1511 square kilometers.  
 

Stream gage data 
Stream flow data and probability of occurrence of annual high discharges for stream gages in 

the vicinity of the project area were available from USGS website 

(http://afghanistan.cr.usgs.gov/water.php ).  These stream gages and the project locations are 

in the same major watershed, Kabul watershed (Indus basin).  

 

Design Discharge 

The bridge is designed for a 100-year return interval.  There is not enough data available 

regarding rainfall depth, rainfall distribution, soil and vegetation characteristics, and 

topography in the project area to perform a detailed hydrologic model to determine the design 

discharge.  Instead, an indirect approach based on discharge per unit area was adopted. 

 

Discharges per unit area for the stream gages in the vicinity were calculated, and are shown 

in Table 1.  A discharge of 0.45 m
3
/ km

2
 was selected for the project area and the 100-year 

design discharge at the proposed bridge was calculated to be 680 m
3
/s.  

 

Table 1.  Streamflow Discharges  

Gage Station Location 
Drainage 

Area 

Peak 

Discharge 

Discharge per 

sq. km 

  
(sq. km.) (m

3
) (m

3
/km

2
) 

Spera River near Spera, 

Afghanistan 
17 Miles upstream 755 427 0.57 

Matun River at Matun, 

Afghanistan 
5.1 miles north 340 149 0.44 

Shumal River at Tora Tigha, 

Afghanistan 
17 Miles downstream 4220 660 0.16 
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Design Discharge 
The watershed area for the proposed bridge is approximately 1511 square kilometers.  The 

100-year design discharge was calculated to be 680 m
3
/s.  See the “Hydrological Analysis” 

for additional discussion on hydrology.  
 

Sediment Gradation  
Twelve test pits and twelve boreholes were dug in the project area and gradation analyses 

were performed for samples obtained at every meter increment for each test pit and borehole.  

These gradation analyses were reviewed and a representative sediment sample was selected.  

 

The gradation analysis for the representative sample was then corrected to consider for larger 

sediments (4-6 inch) that were not included during the sieve analysis.  Based on the field 

photographs, it was assumed that 5 percent by weight of the total sediment is comprised of 4-

6 inch diameter gravels.  The corrected D50 of the sediment in the riverbed was calculated as 

12 mm and the D95 was calculated as 100 mm.  The corrected gradation curve is presented in  

Figure 1.  

 

 

 

Figure 1.  Corrected Sediment Gradation 

Hydraulic Parameters 

A HEC-RAS model was developed to obtain the flow characteristics in the channel.  Field 

survey was performed and contours with interval of 0.25 meters were generated.  Cross-

sections across the river were obtained from the topographic map thus produced.  The 

locations of the cross-sections are shown in Figure 2.  A Manning’s coefficient of 0.03 was 

selected for channel and overbank roughness because the riverbed was not vegetated and 

maximum gravel size in the bed was 4-6 inches in diameter.  Normal depth with slope of 3 

percent was selected for downstream boundary condition.  This is consistent with the bed 

slope near the downstream boundary. 
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The 195-meter long bridge was modeled in the HEC-RAS program.  The bridge had twelve 

piers with spacing at 15-meters and an abutment on either side. The bridge piers are 1.5 

meters thick and sharp nosed.  Floating debris around the bridge piers was ignored because 

human settlement upstream of the project area is sparse and vegetation upstream is mountain 

brush.  These inferences are based on observations of aerial images obtained from Google 

Earth. 

 

Bridge Scour Analysis 
Scour in a bridge can be general/uniform scour (contraction scour), or localized scour (around 

piers or abutments).  For this study, sufficient information was not available to assess any 

current channel down cutting in the vicinity of the proposed bridge, so long-term general 

scour was not considered.   

 

The scour analysis was performed using the HEC-RAS program.  The total scour is the sum 

of uniform scour and localized scour.  Contraction scour can either be clear water scour or 

live bed scour.  For this analysis, clear-water calculations were used because they typically 

yield results that are more conservative.  Clear water scour takes place when velocity and 

shear stress in the upstream channel are low and there is no movement of bed load from the 

upstream sections into the bridge area.  Sediment from the upstream sections travels around 

bridge piers and abutments as suspended load.  

 

Clear-water contraction scour is calculated in the HEC-RAS program using the scour 

equation published in Hydrologic Engineering Circular (HEC) No. 18 publication, which is 

based on Laursen’s research (1963).  The local scour analysis around the piers was performed 

using the Colorado State University (CSU) equation programmed in the HEC-RAS model 

and local scour around the abutment was calculated using HIRE equation.  

 

An initial abutment scour analysis was performed was performed assuming a spill through 

type abutment without riprap armoring.  This type of abutment provides streamlines the water 

around the abutment and thus reduces the vortex formation around the piers.  Vertical 

abutments with no wing walls tend to generate more vortices and will result in larger scour 

depths (up to 80% larger) than the scour depth associated with spill-through abutments.  For 

constructability, the proposed abutment is a vertical wall abutment; however, the abutment is 

protected guide banks with a riprap face (design discussed in following sections).  The guide 

banks streamline the flow and reduce vortex formation at the bridge abutments.  The 

abutments are therefore not susceptible to severe erosion. 

 

Guide banks on the north abutment, upstream and downstream of the bridge are incorporated 

in the final design.  The abutment scour analysis incorporated in the HEC-RAS program does 

not consider the water streamlining effects resulting from the guide banks.  A separate 

analysis was performed and the analysis is discussed in the “Design of Guide Banks and 

Riprap Revetment” memorandum included along with this report. The results and discussions 

section to follow includes results from the case, where the north abutment encroaches the 

channel but the streamlining effects from the guide banks are not considered.     
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Results and Discussions 
 

The contraction scour was calculated to be 1.06 meters.  The local scour at the piers was 

calculated as 1.0 meters.  Thus, the total scour depth at the piers was 2.06 meters.  

 

The local scour at the north abutment was 5.86 meters and at the south abutment was 4.41 

meters. The total scour at the north abutment, which equals to the local scour plus the 

contraction scour, was 6.92 meters. The total scour at the south abutment was 5.47 meters.  

 

The scour depths are relative to the existing ground elevations. The elevation of maximum 

scour at the left abutment was 1177.4 meters and at the right embankment was 1179.3 meters. 

The elevation of maximum scour at bridge piers was 1182.4 meters.  The scour depth at the 

left abutment is deeper than the right abutment because the left embankment encroaches 100 

meters into the river. The total scour in the channel is illustrated in Figure 3.  

 

 

Figure 3. Scour Analysis at the Proposed Sagai Bridge 

 

 

 

Scour depths at bridge abutments can be reduced by providing guide banks and armoring the 

abutments with riprap. Guide banks help streamline the water under the bridge, facilitate the 

water to flow into a straight channel and reduce vortex formations. The scour depth at the 

bridge abutments is calculated 3.0 meters with the provision of guide bank. Calculation of 



scour depth is detailed in a separate section, “Design of Guide Banks and Riprap 

Revetments.”  

 

Considering the potential migration of channel thalweg and long-term channel degradation 

and riprap armoring, which are not accounted for in the calculations, it is recommended that 

both of the abutments should be constructed to 4.0 meters below the existing ground. The 

recommended pier depth is 2.5 meters below the existing grade. 
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Guide Banks Design  
The north abutment of the proposed bridge over Sagai Wadi is designed to encroach 100 

meters into the river. The purpose of constructing a guide bank is to reduce the scour at the 

abutment by lessening the turbulence at the abutment and to move the scour away from the 

abutments. The south bank will be graded at an approach angle of 3:1 to provide smooth 

transition. At the north abutment, guide banks will be provided upstream and downstream of 

the bridge. The guide bank will begin at western side of the bridge and end at eastern side of 

the bridge, and will be graded at 3:1 side slope. The guide bank on the north abutment, as 

well as graded section in the south bank, will be armored with rock riprap. 

 
The guide bank was designed based on procedures described in Hydraulic Engineer Circular 

(HEC) No. 23.  The hydraulic parameters such as flow depths, velocities and discharges at 

left overbank, right over bank and the main channel were obtained from the HEC-RAS 

model, and these values are shown in Table 2.  

 

The guide bank is designed as a quarter ellipses, with the calculated major and minor axes 

presented in the Table 2.  A schematic figure of the guide banks is shown in Figure 4. For the 

proposed bridge, the length of the major axis is 70 meters and the length of the minor axis is 

28 meters.  At the downstream end of the bridge, guide banks will be constructed with major 

axis of 15 meters and a minor axis of 6 meters.  

 

Table 2. Design of guide bank 
Description Symbol Units  

Total discharge in the stream Q m
3
/s 680 

Floodplain discharge intercepted by the embankment Qf left m
3
/s 329.25 

Main channel discharge Q channel m
3
/s 350.75 

Discharge in the 30 meter of stream adjacent of the abutment QA m
3
/s 104.85 

Depth of flow adjacent to abutment y m 1.5 

Characteristic average velocity in contracted section Vchannel m/s 2.33 

Specific gravity of rock riprap Ss  2.4 

Acceleration due to gravity g m/s
2
 9.81 

Coefficient, 0.89 for spill-through abutment and 1.02 for vertical wall 

abutment 
K  0.89 

Average velocity through the bridge opening Vn2 m/s 2.33 

Guide bank discharge ratio Qf left/QA  3.14 

Projected length of the guide bank (major axis) Ls m 70 

Length of minor axis 0.4Ls m 28 
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Figure 4. Typical guide bank 

(Source: Hydrologic Engineering Circular No 23, 2009) 

 

 
Depth of Scour: 

 
The depth of scour is calculated to determine the toe depth for the riprap armor. Guide banks 

help streamline the water under the bridge, facilitate the water to flow into a straight channel 

and reduce vortex formations.  Therefore, scour depth equations applicable for bank 

protection in straight channels or channels with mild bend was used. This equation (Equation 

5 in HEC No. 11) is in custom units.  

 

��		 = 6.5		�	

		�
.�� 

 

Where 

ds = estimated probable maximum depth of scour in ft 

D50 = median diameter of the bed material in ft 

 

For D50 of 12 mm, the total scour depth is 2.83 meters. The total scour depth is thus rounded 

to 3.0 meters.  

 

Riprap Design for Bridge Abutment 
HEC No. 11 was used to determine the size of rock riprap for bridge abutments. The riprap 

design relationship is based on the tractive force theory and is in English units.  The equation 

is described below.  

 

�	
 =
0.001 ∗ ���

(����
.	 ∗ 	��
�.	)

	�� 

 

Where 
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D50 = median stone diameter, ft  

Va = average velocity in the main channel, ft/s 

Davg = the average floe depth in the main channel 

Cc = correction factor 

K1 is defined as  

�� = [1 −
���� 
����!

]
.	 

Where  

θ = bank angle with horizontal  

ϕ = the riprap angle of repose 

 

Cc = Csg * Csf 

 

Where 

Csg = coefficient of correction for specific gravity of rock  

Csf = coefficient of correction for stability factor 

 

��� = 2.12/(%� − 1)�.	 

 

Where 

Sg = specific gravity of rock riprap 

��& = (
%'
1.2

)�.	 

Where 

SF = the stability factor to be applied 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the proposed bridge at the 100-year design discharge of 680 m
3
/s, the following 

parameters were used, 

 Units  

θ degrees 18.4° 

ϕ  degrees 42° 

K1  

 

 0.69 
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Sg  

 

 2.5 

Csg  

 

 1.2 

SF  

 

 1.4 

Csf  

 

 1.26 

Vavg m/s (ft/s) 3.38 (11.1) 

Davg m (ft) 1.5 (4.9) 

D50 m (ft) 0.46 (1.5) 

 

For design purpose, D50 = 0.46 m. 

 

Other Considerations for Riprap Revetments at Bridge Abutments 

The length of the apron is determined as twice the depth of the water in channel. The depth of 

water at the bridge abutment is 1.85 meters; thus, width of the apron is 3.7 meters. The crest 

of the guide bank will be a minimum of 0.6 meters above the design water level.  The guide 

banks will be constructed at 3:1 slopes. A typical section of the rock riprap along the 

abutment is shown in Figure 5. 

 
Figure 5.  Typical Cross-section of riprap around bridge abutment 

 

 

 

 

Riprap Revetment for Bridge Piers 
The size of the riprap for bridge riveting piers was designed based on HEC-23 document 

using the following equation, 

�	
 =	
0.692 ∗ (�)*�)�

+%� − 1, ∗ 2-
 

 

Where 

D50 = particle size diameter for which 50% is finer by weight, (m) 

Vdes = design velocity around bridge piers (m/s) 

Sg = specific gravity of rock riprap 
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g = acceleration due to gravity (m/s
2
) 

  

Vdes = K1 * K2 * Vavg 

 

Where  

K1= shape factor equal to 1.5 for square face piers 

K2 = velocity adjustment factor for location of the channel 

 

For the proposed bridge at the 100-year design discharge of 680 m
3
/s, the following 

parameters were used, 

 

 Units  

K1  1.7 

K2  1 

Vavg 

 
m/s 2.33 

Vdes 

 
m/s 4.36 

Sg  2.5 

g m/s
2
 9.81 

D50 m 0.41 

 

For design purpose, D50 = 0.46m. 

 
 

Other Considerations for Riprap Revetments at Bridge Piers 
 

The riprap will be extended 2 times the pier width in all directions. The riprap shall be placed 

in a pre-excavated hole around the pier so that the top of the riprap layer is level with the 

ambient channel bed elevations.  The rip layer should have a minimum thickness of three 

times the D50 size of rock riprap. The filter should not extend fully beneath the riprap but 

should be terminated 2/3 of the distance from the pier to the edge of the riprap.  

 

A layout diagram of riprap around the pier is shown in Figure 6.  
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Figure 6. Riprap layout diagram for pier scour protection 

(Source: Hydrologic Engineering Circular No 23, 2009) 
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ScourAnalysis.rep

                         HEC-RAS Version 4.1.0 Jan 2010
                          U.S. Army Corps of Engineers
                         Hydrologic Engineering Center
                               609 Second Street
                               Davis, California

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

PROJECT DATA
Project Title: Scour Analysis
Project File : ScourAnalysis.prj
Run Date and Time: 9/23/2011 1:22:47 PM

Project in SI units

Project Description:
Scour Analysis for the proposed bridge at Sagai wadi
Design storm - 100 year

PLAN DATA

Plan Title: 100yr 100m encroachment updated
Plan File : p:\01304\133-01304-10001\Khowst\Supporting Docs\Scour Analysis\HEC-RAS
final\ScourAnalysis.p07

           Geometry Title: With bridge-100m encroachment updated
           Geometry File : p:\01304\133-01304-10001\Khowst\Supporting Docs\Scour
Analysis\HEC-RAS final\ScourAnalysis.g06

           Flow Title    : 100-year discharge
           Flow File     : p:\01304\133-01304-10001\Khowst\Supporting Docs\Scour
Analysis\HEC-RAS final\ScourAnalysis.f02

Plan Summary Information:
Number of:  Cross Sections =   20    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    1    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01
    Critical depth calculation tolerance =  0.01
    Maximum number of iterations         =  20
    Maximum difference tolerance         =  0.3
    Flow tolerance factor                =  0.001

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
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    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

FLOW DATA

Flow Title: 100-year discharge
Flow File : p:\01304\133-01304-10001\Khowst\Supporting Docs\Scour Analysis\HEC-RAS
final\ScourAnalysis.f02

Flow Data (m3/s)

  River           Reach           RS                   PF 1
  Khowst          Reach1          442.4                 680

Boundary Conditions

  River           Reach           Profile                       Upstream
    Downstream

  Khowst          Reach1          PF 1                            Critical
  Normal S = 0.03

GEOMETRY DATA

Geometry Title: With bridge-100m encroachment updated
Geometry File : p:\01304\133-01304-10001\Khowst\Supporting Docs\Scour
Analysis\HEC-RAS final\ScourAnalysis.g06

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 442.4

INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1186.63    3.19 1186.58    8.22  1186.5   11.19  1186.5    11.6 1186.25
   12.47    1186   19.96    1186   20.75 1185.99   23.86 1185.97   25.98 1185.97
   26.47 1185.96   28.59 1185.95   29.56 1185.95   30.46 1185.94   33.01 1185.94
   34.44 1185.93   36.33 1185.93   37.73 1185.92   39.46 1185.92   40.62 1185.91
   42.98 1185.91    43.2  1185.9   43.94  1185.9   46.28 1185.83   52.69 1185.89
   62.01 1185.95   64.22 1185.95    65.5 1185.96   71.08 1185.97   84.23 1185.97
   84.45 1185.96   95.61 1185.96  106.17 1185.95  115.45 1185.93  120.94 1185.96
  126.16 1185.92  126.65 1185.93  128.56 1185.96   132.5 1185.96  135.28 1185.95
  137.39 1185.95  139.02 1185.94  141.05 1185.94  142.55 1185.93   144.7 1185.93
  146.21  1185.9  146.81 1185.88  147.69 1185.88  148.39 1185.85  148.93 1185.85
  149.73 1185.81  149.95 1185.81  150.68 1185.87  150.92  1185.8  151.76 1185.57
  151.86 1185.55  153.42 1185.69  154.13 1185.67  155.02 1185.66  155.55 1185.65
  155.79 1185.66  164.34 1185.69  164.73 1185.69  165.07  1185.7  165.43  1185.7
  165.96 1185.71  166.25 1185.71  166.78 1185.72  167.62 1185.72  168.88 1185.74
  169.57 1185.74   169.9 1185.75   170.9 1185.75  171.47 1185.76  171.97 1185.76
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  177.51 1185.77  179.87 1185.78   183.5 1185.78  184.81 1185.79  186.59 1185.79
  188.73 1185.81  195.78 1185.97  196.89 1185.98  197.79    1186  197.99    1186
  207.36 1186.18  208.67  1186.2  209.13 1186.21  209.63 1186.21  210.59 1186.22
  212.18 1186.24  213.46 1186.26  223.38 1186.28   224.5 1186.25  225.91 1186.21
  226.45  1186.2  227.57 1186.17  230.77 1186.08  232.66 1186.03  233.18 1186.02
     234    1186  234.34    1186  235.51 1185.98  236.48 1185.96  237.37 1185.95
  238.11 1185.94  238.69 1185.93  241.76  1185.9  242.77  1185.9  243.19 1185.89
  243.58 1185.89  246.99 1185.86  247.58 1185.85  252.25 1185.78  252.34 1185.78
  254.18 1185.75  264.61 1185.75  265.53 1185.72  266.02 1185.71  267.74 1185.66
  269.15 1185.61  269.71  1185.6  271.32 1185.55  273.15  1185.5  273.34  1185.5
  274.23 1185.47  275.15 1185.45  275.95 1185.44  286.17 1185.47  287.05 1185.49
  287.61  1185.5  291.23  1185.5  292.76 1185.48  292.88 1185.47  294.39 1185.45
  294.59 1185.45  295.84 1185.43  299.28 1185.48  299.78  1185.5  301.18 1185.58
  302.56 1185.66  303.44  1185.7  304.26 1185.75  305.44 1185.77  310.71 1185.87
  316.67    1186  319.51 1186.05  319.77 1186.06  319.93 1186.06  322.65 1186.11
  329.84 1186.22   330.1 1186.21  337.29 1186.42  337.92 1186.44  338.17 1186.44
  338.96 1186.46  339.79 1186.47  340.35  1186.5  340.37 1187.01  340.39 1187.25
  340.39 1187.39  340.41 1187.75  340.42 1187.77  340.44 1188.25  340.46  1188.5
  340.46 1188.66  340.48 1188.86  340.48    1189   340.5 1189.25  340.53  1189.5
  340.53 1189.35  340.54 1189.01  340.56 1189.75   340.6 1190.04  340.64 1190.25
  340.67  1190.5   340.7 1190.66  340.75    1191  340.83  1191.5  340.87 1191.71
  340.87 1191.75  340.92 1192.05  341.03 1192.75  341.07 1192.95  341.07    1193
  341.12 1193.27  341.16 1193.58  341.21 1193.85  341.29  1194.4  341.35 1194.75
  341.38    1195  341.81 1195.15  342.11 1195.25  343.87 1195.25  345.29  1195.3
  346.21  1195.3  346.86 1195.31  347.65 1195.32  348.09 1195.32  352.02 1195.34

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  223.38     .03  340.39     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        223.38  340.39            38.39   37.93   36.85             .1       .3

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 404.5

INPUT
Description:
Station Elevation Data    num=     357
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1186.33    2.19  1186.3    2.99 1186.27    3.47 1186.25    3.85 1186.12
    4.24    1186    4.72 1185.82    4.74 1185.82    4.76 1185.82    4.87 1185.78
    4.92 1185.79    4.95 1185.78    5.05  1185.8    5.07 1185.79    5.22 1185.82
    5.29 1185.81    7.66 1185.76   15.34 1185.78   15.92 1185.78   16.49 1185.77
   16.96 1185.77   17.51 1185.77   17.96 1185.77    18.6 1185.76   19.41 1185.75
   19.87 1185.75   20.39 1185.75   23.06 1185.73   23.12 1185.73   23.18 1185.73
   24.24 1185.72    24.3 1185.72   25.46 1185.72    25.5 1185.72   26.64 1185.71
   26.68 1185.71   26.75 1185.71   27.78 1185.71   27.85 1185.71   30.82  1185.7
   30.85  1185.7   31.02  1185.7   31.09  1185.7    34.5 1185.67   34.71 1185.67
   34.94 1185.67   35.22 1185.67   39.67 1185.71   41.03 1185.71   41.33 1185.71
   41.45 1185.72   43.01 1185.72   44.74 1185.73   45.28 1185.73   46.96 1185.74
   48.65 1185.74    48.7 1185.74   50.24 1185.75   50.25 1185.75   50.99 1185.75
   51.51 1185.75   51.93 1185.75   56.77 1185.73    56.9 1185.73   57.04 1185.73
    57.3 1185.73   58.03 1185.72    58.2 1185.72    59.2 1185.72   60.35 1185.71
   60.54 1185.71   60.68 1185.71    61.9 1185.71   61.96 1185.71   63.14  1185.7
   63.19  1185.7   68.41 1185.72   68.45 1185.72   69.92 1185.75   69.93 1185.75
   70.04 1185.75   71.84 1185.76   73.61 1185.77   82.68 1185.88   95.72 1185.83
   96.04 1185.83   96.08 1185.83   96.13 1185.83   96.19 1185.83   96.25 1185.83
   96.28 1185.82   96.32 1185.82   96.39 1185.82   96.49 1185.82   96.64 1185.82
   96.83 1185.82   97.05 1185.82   97.59 1185.81   99.39 1185.78  101.98 1185.75
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  103.03 1185.73  103.12 1185.73   104.7 1185.71  104.94  1185.7  105.22  1185.7
  106.73 1185.67  107.33 1185.68  108.54 1185.66  109.51 1185.62   110.4 1185.61
  111.59 1185.59  112.15 1185.58   112.5 1185.57  114.24 1185.54  114.47 1185.54
  114.63 1185.53  114.81 1185.53  116.42  1185.5  116.66 1185.47   116.8 1185.46
  117.02 1185.45  118.29 1185.36  118.98 1185.34  119.69 1185.33  120.21  1185.3
   120.7 1185.29  120.95 1185.29  121.04 1185.29  121.28 1185.28   121.3 1185.28
  121.44 1185.27  121.46 1185.28  121.54 1185.27  121.72 1185.27  122.67 1185.26
  122.88 1185.26  135.83 1185.39   142.8 1185.43  143.01 1185.43   143.4 1185.44
  143.94 1185.44  144.62 1185.44  145.23 1185.45  146.01 1185.45  146.78 1185.46
   147.3 1185.46  147.85 1185.47  151.84 1185.49  152.29 1185.49     153  1185.5
  153.55  1185.5  153.88  1185.5  153.94  1185.5  154.78  1185.5  154.95  1185.5
  159.18 1185.53  160.36 1185.54  161.56 1185.54  163.13 1185.55  164.15 1185.56
  164.78 1185.56  165.06 1185.56   169.1 1185.61  171.68 1185.66     172 1185.66
  172.47 1185.67  173.14 1185.68  174.07  1185.7  175.32 1185.72  176.82 1185.75
  176.98 1185.75  178.23 1185.77  179.27 1185.79  180.33 1185.81  181.12 1185.83
  181.66 1185.84  182.02 1185.84  187.03 1185.92   187.3 1185.93  187.86 1185.94
   188.9 1185.95   190.9 1185.98  192.24    1186  193.02 1186.01  194.31 1186.03
  195.06 1186.04  195.51 1186.05  195.99 1186.05  196.39 1186.06  200.34 1186.06
  200.64 1186.05  200.82 1186.05  200.91 1186.05  200.95 1186.05  200.98 1186.05
  201.07 1186.05  201.23 1186.05  209.49 1186.07  209.78 1186.07  210.25 1186.07
  210.78 1186.07  211.31 1186.07  211.79 1186.07  212.19 1186.08  212.49 1186.08
  212.65 1186.08  212.81 1186.08  213.05 1186.08  213.34 1186.08  213.66 1186.08
  213.97 1186.08  214.25 1186.08  214.46 1186.08  220.35 1186.12  221.37 1186.13
  221.59 1186.14   222.6 1186.15  222.81 1186.15   223.6 1186.17  223.89 1186.17
  224.21 1186.18  224.53 1186.18  226.32 1186.17  226.69 1186.16  226.77 1186.16
  226.85 1186.16  227.28 1186.15  227.76 1186.13  228.23 1186.12  228.84 1186.09
  229.51 1186.06  230.64    1186  230.88 1185.99  231.22 1185.97   233.4 1185.85
  235.32 1185.75  236.11 1185.71  237.95 1185.61  239.06 1185.54  239.88  1185.5
  240.31 1185.48  241.21 1185.43  241.53 1185.41  241.67  1185.4  250.95  1185.5
  252.56  1185.5  253.72 1185.49  254.17  1185.5   254.9 1185.51  256.46 1185.53
  257.28 1185.53  257.75 1185.54  258.02 1185.54  258.16 1185.54   258.3 1185.55
  258.49 1185.55  258.69 1185.55  258.87 1185.55  259.78 1185.55  260.19 1185.55
   260.7 1185.54  261.24 1185.54  261.63 1185.54  261.93 1185.53  262.09 1185.53
  263.11 1185.53  264.99 1185.52  267.42  1185.5   271.1 1185.48  272.16 1185.47
  272.52 1185.47  273.67 1185.46  273.87 1185.46  273.88 1185.46   273.9 1185.46
  274.02 1185.46  274.07 1185.45  274.17 1185.45  274.34 1185.45  274.68 1185.44
  275.42 1185.42  277.05 1185.39  283.41 1185.25  284.23 1185.23  287.01 1185.17
  288.15 1185.15  288.71 1185.13  290.34 1185.14  290.71 1185.16  291.71 1185.21
  292.61 1185.25  295.93 1185.42  297.62  1185.5  301.62  1185.7  302.66 1185.75
  302.74 1185.75  302.98 1185.77  305.02 1185.83  309.23 1185.86  310.31 1185.86
  310.35 1185.86  310.49 1185.86  311.56 1185.87  311.94 1185.87  312.52 1185.87
   313.2 1185.87  313.93 1185.87  314.76 1185.88  317.63 1185.89  318.54 1185.89
  320.73 1185.89  321.37 1185.89  323.41 1185.93  323.96 1185.95  324.82    1186
  324.91    1186  326.04 1186.06  327.13 1186.11  329.41 1186.23   329.9 1186.25
  330.44 1186.28  333.11 1186.44  334.06 1190.57  334.09 1190.72  334.12 1190.86
  334.16 1191.01  334.19 1191.15  334.22 1191.29  334.25 1191.43  334.29 1191.57
  334.32  1191.7  334.35 1191.84  334.38 1191.97  334.41  1192.1  334.44 1192.23
  334.47 1192.36   334.5 1192.49  334.53 1192.62  334.56 1192.74  334.59 1192.87
  334.62 1192.99  334.64 1193.12  334.67 1193.24   334.7 1193.36  334.73 1193.48
  334.75 1193.59  334.78 1193.71   334.8 1193.83  334.83 1193.94  334.85 1194.06
  335.45 1194.82  336.68 1195.27  337.09 1195.41  337.43 1195.54  341.75 1195.63
  348.42 1195.67  348.65 1195.68

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  224.53     .03  333.11     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        224.53  333.11            24.56    29.7   32.53             .1       .3

CROSS SECTION
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ScourAnalysis.rep
RIVER: Khowst
REACH: Reach1             RS: 374.8

INPUT
Description:
Station Elevation Data    num=     419
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1186.25     .26 1186.25     .42 1186.25     .63 1186.25     .68 1186.25
    1.66 1186.25    2.59 1186.25    2.62 1186.25    2.66 1186.25    3.39 1186.25
    3.71 1186.25    3.81 1186.25    4.59 1186.25    4.74 1186.25    4.93 1186.25
    5.12 1186.25    6.16 1186.25    9.36 1186.25    12.4 1186.43    12.9 1186.44
   13.21 1186.45   13.72 1186.42   13.86 1186.39   14.26 1186.28   14.35 1186.25
   14.83  1186.1   15.15    1186   15.49 1185.89   15.95 1185.75   16.24 1185.66
   16.75  1185.5   17.23 1185.35   17.28 1185.33   17.44 1185.33    17.5 1185.33
   17.88 1185.35   21.48  1185.5   21.72 1185.51    22.2 1185.53   24.25 1185.56
   24.74 1185.56   25.22 1185.56   28.43 1185.55   30.57 1185.53    34.9  1185.5
   35.11  1185.5   36.12 1185.49   40.13 1185.46   42.91 1185.47   44.31 1185.48
    52.1 1185.45    52.6 1185.45   56.38 1185.45   57.35 1185.46   58.37 1185.46
   59.09 1185.46   59.41 1185.46   59.74 1185.46   60.29 1185.46   60.94 1185.46
   61.58 1185.46   62.07 1185.46   62.28 1185.46   62.39 1185.46   62.55 1185.46
   62.65 1185.46   65.11 1185.45   65.51 1185.45   65.68 1185.45   66.04 1185.45
   66.44 1185.45   66.89 1185.44   67.83 1185.44   68.49 1185.43   68.92 1185.43
   69.84 1185.43   71.76 1185.44   72.38 1185.42   73.52 1185.42   73.67 1185.41
   74.05 1185.41   78.01 1185.39   80.07 1185.41   80.55  1185.4   81.48 1185.41
   82.06  1185.4   83.12 1185.41   83.76  1185.4   84.88 1185.41   85.53  1185.4
   86.66 1185.41   87.28  1185.4   88.35 1185.41   88.91  1185.4   89.85 1185.41
   90.29 1185.41   91.06 1185.41   91.34 1185.41   91.56 1185.42   92.05 1185.42
   92.25 1185.42   92.36 1185.42   92.52 1185.43   92.77 1185.41   92.87 1185.41
   93.09 1185.41   93.31 1185.41   93.45  1185.4    93.6  1185.4   93.79  1185.4
   94.15 1185.39   94.62 1185.39   95.24 1185.38   95.86 1185.37   96.79 1185.35
    97.4 1185.34   98.69 1185.32   99.16 1185.31  100.84 1185.28  101.04 1185.27
   101.2 1185.27  102.19 1185.25  102.64 1185.16  102.81 1185.16   103.1 1185.16
  103.83 1185.08  104.47 1185.09  105.14 1185.09  105.65 1185.07  106.42 1185.07
  106.74 1185.06  107.49 1185.06  107.87 1185.01  108.48 1185.01  108.86 1185.01
  109.22 1185.01  109.81 1185.01   110.5 1185.02  111.02 1185.06   111.9 1185.06
  112.22 1185.05  113.15 1185.06  113.49 1185.05  114.37 1185.06  114.71 1185.05
  115.47 1185.05  119.23 1185.04  119.69 1185.04  119.94 1185.04  120.06 1185.04
   120.1 1185.04  120.14 1185.04  120.24 1185.05   120.4 1185.05  120.64 1185.05
  122.88  1185.1  124.39 1185.11  124.63 1185.11  124.96 1185.11  136.22 1185.25
  137.09 1185.25  137.59 1185.25  138.55 1185.25  139.05 1185.25  140.06 1185.25
  142.99  1185.2  143.47  1185.2  143.99 1185.21  144.54 1185.21  145.02 1185.21
  145.37 1185.22  145.78 1185.22   146.5 1185.22  147.46 1185.22  148.58 1185.22
  150.39 1185.25  150.65 1185.25  152.21 1185.25  152.47 1185.25  154.06 1185.25
  155.41 1185.25  155.87 1185.25   157.1 1185.25  157.65 1185.25  158.57 1185.25
  159.22 1185.25   159.7 1185.25  160.31 1185.25  160.47 1185.25  162.51 1185.29
  164.81 1185.34  166.08 1185.37  169.07 1185.44   171.8  1185.5  175.39 1185.57
  178.16 1185.63  183.96 1185.75  184.85 1185.76  196.75 1185.85  205.59 1185.96
  207.33 1185.99  207.82    1186  208.72 1186.02  211.29 1186.06  215.97  1186.1
  216.32  1186.1   216.7  1186.1  217.07 1186.09  218.13 1186.08  218.68 1186.06
  219.61 1186.04  221.28    1186  232.15 1185.78  233.57 1185.75  235.37  1185.7
  235.49  1185.7  235.78 1185.69  237.09 1185.66  237.61 1185.64   238.2 1185.63
  238.59 1185.62     239 1185.61  239.48 1185.59  240.23 1185.58  242.97  1185.5
  242.98  1185.5  242.99  1185.5  243.05  1185.5  243.31 1185.49  243.85 1185.47
   244.4 1185.45  244.84 1185.44   246.8 1185.37  255.55 1185.29  256.59 1185.29
  257.91 1185.28   260.8 1185.27   261.1 1185.27  263.23 1185.26  264.33 1185.25
  267.54 1185.22   270.9  1185.2  274.08 1185.18  277.02 1185.21  277.47 1185.21
  277.85 1185.21  278.26 1185.22  278.91 1185.22  279.74 1185.22  280.64 1185.22
  281.53 1185.22  282.31 1185.22  282.88 1185.22  286.32 1185.22  286.81 1185.21
   287.3 1185.21  288.04  1185.2  288.87 1185.19  289.65 1185.18  289.92 1185.18
  299.35  1185.2  300.14 1185.21   300.9 1185.23  302.09 1185.25  302.11 1185.25
  304.76 1185.34  305.44 1185.36  307.73 1185.42   308.9 1185.46  310.37  1185.5
  310.67 1185.51  311.15 1185.51  327.47 1185.72  329.04 1185.73  329.73 1185.74
  331.32 1185.74  331.35 1185.74  331.39 1185.74  331.42 1185.75  331.48 1185.75
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  331.52 1185.75  331.53 1185.75  332.75 1185.82  332.93 1185.83  333.81 1185.88
  334.09 1185.89  334.59 1185.92  335.39 1185.95  335.59 1185.96  335.76 1185.96
  335.87 1185.97  336.91    1186  336.97    1186  336.98    1186  338.17 1186.04
  338.35 1186.05  339.08 1186.08  339.23 1186.09  339.28 1186.18   340.3 1186.26
  340.67 1186.31  341.26  1186.4  341.51 1186.42  341.94  1186.5  341.95 1186.32
  341.95 1186.25  341.98 1186.45  342.01 1186.75  342.08 1186.95  342.09    1187
  342.12 1187.08  342.17 1187.25  342.21 1187.37  342.25  1187.5  342.33 1187.74
  342.33 1187.75  342.33 1187.77  342.41    1188  342.46 1188.16  342.48 1188.25
  342.52 1188.36  342.56  1188.5   342.6 1188.68  342.62 1188.75  342.67 1188.99
  342.67    1189  342.72 1189.24  342.72 1189.25  342.73 1189.31  342.77  1189.5
  342.78 1189.53  342.82 1189.75  342.85 1189.92  342.87    1190   342.9 1190.18
  342.92 1190.25  342.93 1190.33  342.97  1190.5     343 1190.69  343.02 1190.75
  343.06 1190.95  343.07    1191  343.07 1191.05  343.11 1191.25  343.13 1191.31
  343.16  1191.5  343.21 1191.73  343.21 1191.75  343.22 1191.81  343.26    1192
   343.3 1192.21  343.31 1192.25  343.36  1192.5  343.36 1192.51  343.41 1192.75
  343.43 1192.85  343.45    1193   343.5 1193.23   343.5 1193.25  343.51 1193.29
  343.55  1193.5  343.57 1193.58   343.6 1193.75  343.62 1193.86  343.65    1194
  343.67 1194.41  343.68  1194.5  343.68 1194.42   343.7 1194.25   343.7 1194.42
  343.72 1194.75  343.75 1194.75   343.8 1194.75  343.92 1194.75  343.98 1194.75
  344.56 1194.75  344.64 1194.75  344.66 1194.75  345.57  1194.7  345.88 1194.69
  346.67 1194.65  347.27 1194.62  347.74 1194.59  348.34  1194.6  348.92 1194.51
  348.96 1194.53  349.23 1194.62  349.41 1194.67  349.53 1194.71  349.64 1194.75
  349.82  1194.8  349.85 1194.81  349.96 1194.84  350.03 1194.85  350.12 1194.87
  350.17 1194.88  350.26 1194.89  350.31  1194.9  350.39 1194.91  350.62 1194.95
   350.7 1194.97  350.91    1195  351.27 1195.06  351.47 1195.09  351.89 1195.16
  352.43 1195.25   352.6 1195.28  352.81 1195.31  353.45 1195.42  353.96  1195.5
  354.88  1195.5  356.87 1195.51  358.76 1195.51  360.45 1195.52  361.86 1195.52
  362.94 1195.53  364.27 1195.56  364.83 1195.57  366.15 1195.56

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  211.29     .03  341.94     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        211.29  341.94            24.08   25.43   28.97             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0      43    1187       F

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 349.4

INPUT
Description:
Station Elevation Data    num=     366
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1186.25     .48 1186.25     .95 1186.25    1.55 1186.25    9.37 1186.19
   10.65 1186.14   10.66 1186.14   10.67 1186.14   10.93 1186.13   11.93 1186.02
   12.57 1186.02   13.38 1186.02   13.77 1186.01   13.97 1186.01   14.87    1186
   15.07 1185.91   15.41 1185.75   15.67 1185.62   15.93  1185.5    16.1 1185.42
   16.83 1185.28   16.95 1185.28   17.04 1185.28   19.83 1185.41   19.89 1185.41
    20.3 1185.42    20.5 1185.42    20.9 1185.41   21.26 1185.41    22.1 1185.42
   28.23 1185.42   29.56 1185.42      31 1185.41   39.32 1185.35   46.06 1185.28
   51.87 1185.25   55.75 1185.21    56.3 1185.21   56.75 1185.21   57.04 1185.21
   57.33 1185.21   57.81 1185.21   58.41 1185.21   59.04 1185.21   59.64 1185.21
   60.18  1185.2   65.23 1185.18   66.13 1185.17   66.83 1185.17   67.66 1185.16
   68.09 1185.16   68.49 1185.15   69.47 1185.14   70.09 1185.13   70.83 1185.13
   71.86 1185.11   72.58 1185.11   73.54 1185.09    74.3 1185.08   74.84 1185.07
   75.13 1185.07   76.22 1185.09   76.51 1185.09   76.76 1185.09   76.95 1185.09
   77.87 1185.03   78.87 1185.02   78.94 1185.02   79.01 1185.01   79.08 1185.01
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   80.17    1185   80.21 1184.99   80.26 1184.98   81.09 1184.84   81.55 1184.75
   81.68 1184.73   81.88  1184.7   82.55 1184.59    83.2  1184.5   83.87  1184.5
   84.05  1184.5   84.99  1184.5   85.51  1184.5   86.95 1184.55   92.17 1184.75
   92.59 1184.75   92.62 1184.75   94.93 1184.83   96.03 1184.87   96.64 1184.89
   96.99  1184.9   97.19  1184.9   97.31 1184.91   99.23 1184.91  112.07  1184.9
  112.64 1184.91  113.45 1184.92  114.54 1184.94  115.98 1184.96  117.82 1184.98
  118.91    1185  121.22 1185.03  123.33 1185.07   124.1 1185.08  124.66 1185.09
  125.31  1185.1  125.86 1185.11  126.28 1185.12  128.58 1185.12     129 1185.11
  129.52  1185.1  130.09 1185.09  130.54 1185.08  131.09 1185.08   132.2 1185.06
  134.31 1185.04  136.17    1185  136.24    1185   137.4    1185  137.77    1185
  139.25 1184.98  140.44 1184.97  144.17 1184.97  145.33 1184.99  145.99    1185
  146.89 1185.02  146.98 1185.02  148.46 1185.04  148.76 1185.05  149.91 1185.07
  150.43 1185.08  151.25 1185.09  151.99  1185.1  152.46 1185.11  153.36 1185.12
  153.76 1185.13  154.31 1185.14  155.29 1185.16  156.19 1185.17  157.53  1185.2
     159 1185.22  159.21 1185.23  160.27 1185.25   160.9 1185.26  162.07 1185.29
   162.9  1185.3  163.49 1185.32  164.79 1185.33   165.3 1185.34  165.85 1185.34
  166.36 1185.34  166.83 1185.35  170.72 1185.38  171.27 1185.38  181.56 1185.33
  188.17 1185.49  188.52  1185.5  190.05 1185.54  191.39 1185.57  192.09 1185.58
  192.43 1185.59  192.68  1185.6     193 1185.61  193.32 1185.61  196.64  1185.7
  196.97  1185.7  197.42  1185.7  198.01  1185.7  198.73  1185.7   199.6  1185.7
  213.87 1185.71  213.93 1185.71  213.99 1185.71  214.06 1185.71  214.21 1185.71
  214.27 1185.72   214.4 1185.72  214.64 1185.72  215.16 1185.73  215.98 1185.74
  216.51 1185.75  217.69 1185.77  219.77  1185.8  221.47 1185.83  223.81 1185.86
  224.89 1185.88  226.02 1185.89  226.99 1185.91  229.83 1185.95  231.77 1185.91
  232.15  1185.9  232.61 1185.89  233.14 1185.88   234.9 1185.83  235.94  1185.8
  237.39 1185.75  238.04 1185.73  240.55 1185.65  244.21 1185.53  244.56 1185.52
  244.74 1185.51  244.84 1185.51  245.11  1185.5  245.14  1185.5   247.7 1185.43
  249.94 1185.39  251.02 1185.37  251.32 1185.36  252.09 1185.34  252.94 1185.33
  254.21  1185.3  254.66 1185.29  256.38 1185.25  256.41 1185.25  256.43 1185.25
  258.76 1185.18  259.51 1185.16  260.95 1185.11  262.53 1185.05  262.96 1185.04
  263.81    1185   265.4 1184.92  265.95 1184.89  267.12 1184.83  267.55 1184.81
  267.79  1184.8  268.05 1184.79   268.4 1184.78  268.46 1184.78  268.52 1184.78
  268.64 1184.78   268.8 1184.77  269.15 1184.77  269.24 1184.77  269.88 1184.76
  269.94 1184.76  270.93 1184.75  270.94 1184.75  271.54 1184.75  272.03 1184.75
  272.04 1184.75  273.07 1184.74  273.08 1184.74   273.9 1184.74  274.26 1184.75
  274.52 1184.75  274.98 1184.76  275.93 1184.79  276.24  1184.8  277.32 1184.84
  278.17 1184.87  279.02  1184.9  279.64 1184.92  280.74 1184.96  281.02 1184.97
  281.81    1185  285.08 1185.02  288.52 1185.04  290.76 1185.05  292.28 1185.06
  293.34 1185.07  294.07 1185.07  294.56 1185.07   295.6  1185.1   301.3 1185.17
  302.69 1185.19  304.84  1185.2  308.18 1185.24   309.8 1185.25  309.89 1185.25
  320.78 1185.29  323.97  1185.3  325.21 1185.31   325.5 1185.31  325.75 1185.32
   325.8 1185.32  325.86 1185.32  325.95 1185.32  326.05 1185.32  326.25 1185.33
  326.61 1185.33  328.48 1185.37  334.73  1185.5  335.66 1185.52  345.05 1185.74
  345.32 1185.75  349.16 1185.91  351.38    1186  354.79 1186.24  354.93 1186.25
  354.95 1186.27  354.99 1186.35  355.15 1186.69  355.16 1186.74  355.17 1186.75
  355.27 1186.96  355.28    1187  355.37 1187.17   355.4 1187.25  355.42 1187.28
  355.46 1187.36  355.51 1187.48  355.52  1187.5  355.54 1187.55  355.64 1187.75
  355.69 1187.86  355.76    1188  355.88 1188.25     356  1188.5  356.11 1188.74
  356.12 1188.75  356.12 1188.76  356.24    1189   356.3 1189.13  356.36 1189.25
  356.45 1189.45  356.47  1189.5  356.56 1189.68  356.59 1189.75  356.65 1189.87
  356.71    1190  356.82 1190.25  356.92  1190.5  356.96 1190.63     357 1190.75
  357.05 1190.88  357.09    1191  357.15 1191.18  357.17 1191.25  357.23 1191.44
  357.26  1191.5  357.28 1191.58  357.32  1191.7  357.34 1191.75  357.36 1191.82
  357.42    1192   357.5 1192.24   357.5 1192.25  357.56 1192.43  357.59  1192.5
  357.65  1192.7  357.67 1192.75  357.71 1192.88  357.75    1193  357.81 1193.16
  357.83 1193.25  358.19 1193.32  358.57  1193.4  359.02  1193.5  359.81 1193.69
  360.09 1193.75  360.61 1193.88   361.1    1194  361.33 1194.06  362.07 1194.25
  362.31 1194.31  362.48 1194.35  362.56 1194.38  362.64 1194.39  362.72 1194.41
  363.98 1194.25  364.35 1194.25   364.8 1194.25  365.23 1194.25  372.21 1194.25
  374.01  1194.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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       0     .03  229.83     .03  355.15     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        229.83  355.15            25.99   25.41   24.87             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0      81    1187       F

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 323.9

INPUT
Description:
Station Elevation Data    num=     423
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1185.84    6.62 1185.93    7.03 1185.94    7.37 1185.95     7.7 1185.95
    8.36 1185.96    9.25 1185.97    9.41 1185.98   10.32 1185.99   10.38 1185.99
   11.11    1186   11.12    1186    11.2    1186   11.21    1186   12.18    1186
   12.71    1186    13.1    1186   13.41    1186   13.79 1185.98   14.73 1185.92
   17.49 1185.76   17.71 1185.75   17.74 1185.75   17.75 1185.75   18.31  1185.5
    18.5 1185.42    18.7 1185.34   18.92 1185.25   18.98 1185.23   19.08 1185.19
   19.56 1185.14   19.69 1185.14   26.47 1185.25    27.8 1185.25   28.36 1185.25
   39.16 1185.12   39.75 1185.12   40.56 1185.12    41.1 1185.12   42.07 1185.11
    42.5 1185.11   42.81 1185.11   42.95 1185.12   44.01 1185.11   44.12 1185.11
   44.29 1185.11   44.46 1185.11   44.69 1185.11    44.8 1185.11   45.92 1185.11
   48.58 1185.12   49.46 1185.11    50.4 1185.11   51.34  1185.1   52.23 1185.09
   52.94 1185.09   53.36 1185.08   53.82 1185.08    54.6 1185.07   55.73 1185.06
   57.21 1185.05   59.08 1185.03   61.34 1185.01    61.6 1185.01   62.76    1185
   63.53 1184.96   64.27  1184.9   65.25 1184.83   65.88 1184.75    66.4 1184.59
   66.67  1184.5   67.12 1184.35   67.43 1184.25   67.95 1184.09   68.22    1184
   68.33    1184   69.42    1184   70.51 1184.06   71.09 1184.09   72.41 1184.15
   73.44 1184.21   74.31 1184.25   74.59 1184.26   74.66 1184.26   75.63 1184.29
   76.27 1184.31   76.61 1184.31   77.35 1184.33   78.02 1184.34   78.58 1184.35
   79.15 1184.36   79.86 1184.38   80.26 1184.38   80.47 1184.39   81.27 1184.41
   82.06 1184.42   82.23 1184.43   83.58 1184.47   84.41  1184.5   85.29 1184.53
    85.5 1184.54   87.16  1184.6   87.64 1184.62   88.03 1184.64   88.96 1184.67
   89.36 1184.68   90.34 1184.71   90.68 1184.72   92.07 1184.75   92.11 1184.75
   92.89 1184.76   99.79 1184.87  101.91 1184.91  102.87 1184.92  103.38 1184.93
  103.67 1184.94  103.81 1184.94  103.93 1184.94  104.09 1184.94  104.24 1184.95
  104.37 1184.95  104.46 1184.95  104.54 1184.95  104.59 1184.95  104.75 1184.96
  105.85 1184.96  118.27 1184.77  118.53 1184.77  118.83 1184.77  119.36 1184.76
  120.14 1184.75  120.57 1184.75  121.68 1184.74  123.39 1184.73  128.04 1184.71
  129.05 1184.71  130.13 1184.71  131.23 1184.72  132.25 1184.72  133.09 1184.72
  133.65 1184.73  134.17 1184.73  135.08 1184.74  136.22 1184.75   136.4 1184.75
  137.73 1184.77  138.98 1184.78  140.09 1184.79  141.02  1184.8  141.74 1184.81
     149 1184.89   151.4 1184.86  155.71 1184.92  156.57 1184.93  158.26 1184.95
  161.44    1185  162.56 1185.02  163.53 1185.03  164.19 1185.04  166.68 1185.07
  168.87  1185.1  180.91 1185.22  181.14 1185.22  186.94 1185.25  186.98 1185.25
  187.24 1185.25  187.29 1185.25  187.42 1185.25  187.62 1185.25  187.82 1185.25
  187.98 1185.25  188.16 1185.25  188.25 1185.25  188.34 1185.25   188.5 1185.25
  188.75 1185.26  190.51 1185.28  192.17  1185.3  193.74 1185.33  195.07 1185.35
  196.14 1185.36  202.66 1185.46  206.32 1185.47  212.85  1185.5  213.68  1185.5
  216.35  1185.5     217  1185.5  217.66  1185.5  217.78  1185.5  218.36  1185.5
   218.9  1185.5  219.25  1185.5  221.15 1185.48  221.44 1185.48  221.98 1185.48
  222.71 1185.48  224.48  1185.5   225.1  1185.5  225.79  1185.5  226.31  1185.5
  227.17  1185.5  227.46  1185.5  228.24  1185.5  228.62 1185.51  228.64 1185.51
   229.7 1185.53  229.72 1185.53  230.18 1185.54  238.82 1185.58  238.83 1185.58
  239.98 1185.55  241.55 1185.51  241.56 1185.51  242.16  1185.5  243.75 1185.46
  243.83 1185.46  243.92 1185.46  245.47 1185.42  245.73 1185.42  246.08 1185.41
     247 1185.39  247.97 1185.36   248.9 1185.34  249.29 1185.33  249.62 1185.32
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  251.37 1185.27  251.53 1185.27  252.17 1185.25  254.16 1185.15  256.93 1185.02
  257.14 1185.01  257.28    1185  259.83 1184.88  261.15 1184.81  262.51 1184.75
  263.25 1184.71  263.33 1184.71  264.33 1184.67  264.61 1184.66  265.47 1184.62
  265.96 1184.61  266.33  1184.6  266.59 1184.59  267.03 1184.58  267.39 1184.57
  267.64 1184.57  267.93 1184.56  268.57 1184.56  268.79 1184.55  269.76 1184.55
  270.31 1184.55  271.54 1184.54  271.74 1184.54  271.97 1184.54  273.35 1184.54
  273.57 1184.54  275.03 1184.54   275.2 1184.54  276.66 1184.54  276.76 1184.54
  276.82 1184.54  278.18 1184.53  279.33  1184.5  279.89  1184.5   280.5  1184.5
  280.76  1184.5  281.02  1184.5  281.16  1184.5  281.25  1184.5  281.32  1184.5
  283.01  1184.5  283.81  1184.5  284.17  1184.5  284.94 1184.54  288.78 1184.75
  292.57 1184.95  293.18 1184.98  293.73    1185  293.77    1185  293.79    1185
  293.89    1185   294.7 1185.02  295.48 1185.04   296.1 1185.06  296.54 1185.07
  303.96 1185.06  305.68 1185.07     307 1185.07  309.95 1185.11  315.95  1185.2
  316.11 1185.21   316.2 1185.21  316.24 1185.21  316.27 1185.21  316.39 1185.21
  316.66 1185.21  317.18 1185.21  318.05 1185.21   319.1 1185.22  320.24 1185.22
  321.37 1185.22  322.33 1185.22  323.65 1185.23  325.44 1185.24  326.38 1185.24
  327.61 1185.24   328.5 1185.24  329.39 1185.25  330.09 1185.25  330.43 1185.25
  330.66 1185.25  330.86 1185.25  332.74 1185.25  333.63 1185.25  335.06 1185.25
  335.12 1185.25  335.16 1185.25   335.3 1185.25  335.62 1185.24  339.09 1185.18
  341.27 1185.14  341.53 1185.14  346.04 1185.09  346.56 1185.09  346.85 1185.08
  347.19 1185.07  347.61 1185.07  347.77 1185.07  348.16 1185.07   349.6 1185.13
  350.34 1185.19  350.39 1185.19  350.46 1185.19  351.03 1185.25  352.43 1185.41
  353.19  1185.5     354 1185.62  355.26 1185.77  357.17    1186  357.21 1186.22
  357.21 1186.25  357.25 1186.35  357.25  1186.5  357.28 1186.71  357.29 1186.75
  357.29 1186.78  357.32 1186.97  357.33    1187  357.35 1187.18  357.36 1187.25
  357.36 1187.26   357.4  1187.5  357.41 1187.55  357.44 1187.75  357.46 1187.88
  357.47    1188  357.48 1188.06  357.49 1188.08  357.51 1188.25  357.53 1188.36
  357.55  1188.5  357.57 1188.61  357.59 1188.75  357.63 1188.95  357.64    1189
  357.67 1189.15  357.68 1189.25  357.69 1189.27  357.78  1189.5  357.84 1189.62
   357.9 1189.75  357.97 1189.88  358.02    1190  358.12 1190.19  358.15 1190.25
  358.16 1190.27  358.27  1190.5  358.38 1190.73  358.39 1190.75  358.42 1190.83
  358.49    1191  358.52 1191.07  358.57 1191.17   358.6 1191.25  358.72 1191.36
   358.9  1191.5  358.98 1191.53  359.65 1191.75  359.95 1191.84  360.49    1192
  360.85  1192.1  361.37 1192.25  361.83 1192.38  362.25  1192.5  362.92 1192.69
  363.13 1192.75   363.7 1192.75  364.47 1192.75   364.7 1192.52  364.72  1192.5
  365.09  1192.5  365.41  1192.5   365.9 1192.52  366.07 1192.53  367.16 1192.58
  367.89 1192.62  368.67 1192.66  370.05 1192.72  370.22 1192.73  370.64 1192.75
  371.55 1192.78  372.35  1192.8  372.73  1192.8  373.16 1192.81  373.54 1192.82
  374.09 1192.84  374.76 1192.85  375.39 1192.86  375.93 1192.87  377.18 1192.93
  377.92 1192.94   378.9 1192.87  379.39 1192.87

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  238.82     .03  357.28     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        238.82  357.28            41.99   35.66   34.62             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0  114.14 1186.99       F
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
      87     114    1187

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 288.3

INPUT
Description:
Station Elevation Data    num=     376
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     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1185.36     .09 1185.36     .22 1185.36     .42 1185.37    1.29 1185.38
    2.73 1185.39    5.13 1185.42    6.34 1185.44     7.4 1185.45     8.4 1185.47
    8.61 1185.47    9.58 1185.49    9.64 1185.49   10.67  1185.5   11.05  1185.5
   12.93 1185.53      14 1185.54   14.61 1185.55   14.96 1185.55   15.15 1185.56
   16.75 1185.54   17.68 1185.51   17.97  1185.5   18.06  1185.5   18.12 1185.49
   18.14 1185.49   18.76 1185.46   22.99 1185.25   24.63 1185.17   27.93    1185
   31.06 1184.84   32.75 1184.75   33.59 1184.65   34.47 1184.54   34.78  1184.5
   34.81 1184.49   35.31 1184.25   38.27  1184.2   49.47 1184.09   49.48 1184.09
   51.53  1184.1   52.04  1184.1   55.81 1184.19   57.07 1184.23   57.59 1184.25
   58.58 1184.29   60.09 1184.34   62.55 1184.43   64.54  1184.5   65.12 1184.52
   65.74 1184.54   77.38 1184.54   79.92 1184.52   82.97 1184.53   83.78 1184.51
   84.05  1184.5   84.29  1184.5   84.46  1184.5   84.57  1184.5   85.17  1184.5
   85.41  1184.5   86.51 1184.48    87.1 1184.48   87.77 1184.48   88.33 1184.48
   88.59 1184.48   88.77 1184.48   89.02 1184.48   89.19 1184.48   89.33 1184.48
   89.59 1184.48   89.83 1184.47   89.98 1184.47   90.17 1184.47   90.59 1184.46
   91.13 1184.45   92.49 1184.46   93.46 1184.45  100.52 1184.32  100.59 1184.32
  100.76 1184.32   100.9 1184.32  101.38 1184.33  115.54 1184.49   115.9 1184.49
  116.35  1184.5  116.85  1184.5  116.98  1184.5  117.36 1184.51  117.56 1184.51
   117.7 1184.51  117.95 1184.51  118.23 1184.52  118.48 1184.52  118.68 1184.53
  118.82 1184.53   124.3 1184.52  124.76 1184.52   125.2 1184.53  125.88 1184.53
  126.67 1184.53  127.45 1184.53  136.04 1184.61  141.45 1184.55  144.09 1184.52
  144.17 1184.52  145.64 1184.55  145.66 1184.55  145.91 1184.56  146.28 1184.57
   146.8 1184.58  146.83 1184.58  147.59  1184.6  147.69  1184.6   148.8 1184.63
  149.05 1184.64  149.49 1184.65  150.95 1184.69  151.38  1184.7  152.82 1184.73
  153.41 1184.75  153.77 1184.76  153.85 1184.76  154.75 1184.78  155.85 1184.81
   156.5 1184.83  157.67 1184.86  158.92 1184.88  159.89  1184.9  161.79 1184.93
  162.35 1184.95  164.76 1184.99  165.18    1185  165.57    1185  166.84 1185.01
  168.12 1185.01  170.38 1185.03  171.51 1185.03  172.71 1185.03  173.88 1185.04
  174.95 1185.04  178.45 1185.09  179.47  1185.1  180.45 1185.11  182.78 1185.12
  183.82 1185.14  185.19 1185.16  186.92 1185.19  187.41  1185.2  187.63  1185.2
  189.22 1185.23  189.33 1185.23  190.11 1185.25  191.38 1185.25  191.75 1185.25
  194.06 1185.25  200.91 1185.28  201.89 1185.27  202.66 1185.27  203.03 1185.27
  203.35 1185.27  204.75 1185.28  205.13 1185.28  205.21 1185.28  205.59 1185.27
  205.83 1185.27  205.88 1185.27  206.16 1185.27  206.88 1185.26   206.9 1185.26
  208.03 1185.25  208.33 1185.25  209.82 1185.24  209.89 1185.24  211.85 1185.23
  211.98 1185.22   212.1 1185.22  214.02 1185.21  219.75 1185.14  220.99 1185.13
  221.76 1185.12  222.26 1185.12  222.55 1185.12  222.68 1185.11   222.8 1185.11
  222.98 1185.11  223.19 1185.11  223.39 1185.11  223.57 1185.11  223.71 1185.11
  223.88 1185.11  224.03 1185.11  224.25 1185.11  224.52 1185.11  224.83 1185.11
  225.15 1185.12  235.42 1185.16  235.55 1185.16  235.64 1185.16  235.69 1185.16
  235.72 1185.16  235.73 1185.16  235.74 1185.16  236.85  1185.1  237.39 1185.06
  238.27    1185  239.79 1184.89  240.89 1184.81  241.65 1184.75  243.43 1184.62
  244.43 1184.55  245.05  1184.5  247.29 1184.34  248.48 1184.25  248.95 1184.22
  249.55 1184.17  249.78 1184.16  249.88 1184.15  249.97 1184.14   250.1 1184.14
  251.65 1184.15  253.32  1184.2  255.33 1184.25  257.11  1184.3  258.68 1184.34
  259.37 1184.36   260.4 1184.39  264.39 1184.48  265.18  1184.5   265.2  1184.5
  265.29  1184.5  270.64 1184.65  271.99 1184.69  272.98 1184.72  273.92 1184.75
  273.94 1184.75  278.14 1184.87  278.24 1184.87  278.28 1184.87   278.3 1184.87
  278.31 1184.87  278.32 1184.87  278.33 1184.87  290.64 1184.98  291.31 1184.99
  291.37 1184.99  292.08 1184.99  292.44 1184.99  292.74    1185  293.08    1185
  293.18    1185  293.71    1185  294.34 1185.01  294.56 1185.01  297.32 1185.02
   303.5 1185.04  303.77 1185.04  304.78 1185.05  305.66 1185.05  306.37 1185.05
  308.38 1185.05  309.03 1185.05  309.78 1185.04  310.58 1185.04  311.37 1185.04
  312.08 1185.04  313.16 1185.03  314.37 1185.02  316.49 1185.01   317.3    1185
  323.15    1185  327.39    1185  328.63    1185  336.98 1185.05   337.2 1185.12
  337.74  1185.1  337.88 1185.12  337.99 1185.13  338.13 1185.14  338.36 1185.16
  338.67 1185.15  338.86 1185.18  339.22 1185.25  339.25 1185.39  339.27  1185.5
  339.29 1185.64   339.3 1185.75  339.31 1185.87  339.32    1186  339.33 1186.13
  339.33 1186.23  339.34 1186.25  339.35 1186.25  339.99 1186.25  340.01 1186.25
  340.02 1186.25  340.03 1186.18  340.06    1186  340.09  1185.8   340.1 1185.75
  340.13 1185.62  340.15  1185.5  340.17  1185.4  340.19 1185.25  340.84 1185.01
  340.86    1185  340.88    1185  340.88 1185.01   340.9    1185  340.99    1185
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  341.07    1185  341.09 1185.09   341.1 1185.22  341.11 1185.25  341.11 1185.27
  341.14  1185.5  341.15 1185.55  341.18 1185.75  341.21 1185.94  341.21 1185.98
  341.22    1186  341.27 1186.02  341.91 1186.25  342.08 1186.49  342.09  1186.5
   342.1 1186.51  342.34 1186.75  342.51 1186.92  342.59    1187  342.72 1187.13
  342.84 1187.25  342.95 1187.36  343.09  1187.5  343.25 1187.66  343.35 1187.75
  343.59 1187.99   343.6    1188  343.61 1188.01  343.64 1188.04  343.86 1188.25
   343.9 1188.29  344.12  1188.5   344.2 1188.58  344.37 1188.75  344.49 1188.86
  344.63    1189  344.78 1189.16  344.88 1189.25  345.19 1189.32  345.88  1189.5
  346.35 1189.61  346.97 1189.75  348.03    1190  348.04    1190  349.11 1190.25
  349.17 1190.25  349.59 1190.33  349.85 1190.34  349.99 1190.35  350.11 1190.36
  350.33 1190.37  350.94  1190.5  351.01  1190.5  351.74 1190.68  352.03 1190.75
  352.38 1190.82  353.28    1191  353.77 1191.05  354.13 1191.06  355.07 1191.12
   356.2 1191.14  356.86 1191.17  358.77  1191.2  359.09 1191.21  359.26 1191.22
  359.73 1191.22

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  204.75     .03  339.34     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        204.75  339.34            35.93   34.74   33.46             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0  126.64 1187.49       F
Right Levee     Station=  340.01      Elevation= 1186.25
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     100     127  1187.5

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 253.5

INPUT
Description:
Station Elevation Data    num=     202
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1184.73    1.28 1184.74    3.11 1184.75    3.67 1184.76    7.21 1184.84
     8.3 1184.86   10.29 1184.91   11.06 1184.92   11.79 1184.94   14.42    1185
   14.58    1185   15.85 1185.03   17.38 1185.05   17.94 1185.07   30.03    1185
   46.51    1185   46.68 1184.75   46.98    1184   47.22  1183.5   50.22  1183.5
   50.49 1183.52   52.63 1183.62   54.87 1183.75   57.28  1183.9   58.94    1184
   62.64 1184.13   63.15 1184.15    63.4 1184.15   64.12 1184.18   65.42 1184.22
   66.26 1184.23   67.41 1184.25   81.13 1184.25   81.84 1184.24   81.92 1184.23
   85.48 1184.16   86.08 1184.14   87.17 1184.12   87.51 1184.11   90.97 1184.07
   91.11 1184.07   97.58 1184.13   98.91 1184.16  100.55 1184.19  103.44 1184.25
  112.41 1184.25  116.26 1184.15  117.13 1184.14   118.1 1184.12  118.49 1184.12
   119.1 1184.11  119.31  1184.1  120.92 1184.08  121.88 1184.06  122.16 1184.06
   124.5 1184.04  125.07 1184.06  126.22 1184.08  127.41 1184.11  128.22 1184.12
  128.92 1184.14  129.47 1184.15     1301184.163  130.031184.164  131.09 1184.19
  132.94 1184.22  133.12 1184.23  134.38 1184.25  135.25 1184.27  135.36 1184.28
  136.92 1184.32  138.57 1184.37  140.23  1184.4  141.02 1184.42  141.78 1184.43
  142.16 1184.43  145.17 1184.46  145.78 1184.47  146.35 1184.47  146.44 1184.48
  148.32  1184.5  152.53  1184.5  160.14  1184.5  162.99  1184.6  168.09 1184.75
   184.8 1184.75  186.81 1184.73  187.87 1184.71  188.95  1184.7  189.88 1184.68
  190.17 1184.68  191.69 1184.66  192.45 1184.64  194.01 1184.63   199.2 1184.63
  202.36 1184.64  202.57 1184.65  203.58 1184.66  205.24 1184.69  208.13 1184.75
   208.3 1184.75  210.65 1184.78  210.91 1184.78  213.14  1184.8  213.59 1184.81
  215.49 1184.83  216.04 1184.83  217.61 1184.84  218.13 1184.85  218.63 1184.85
  220.88 1184.87  224.22 1184.88   227.1 1184.88   227.4 1184.87  229.11 1184.87
   229.8 1184.86  231.46 1184.86  235.48 1184.85  236.02 1184.85  241.19 1184.81
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  241.44 1184.81  242.31 1184.79  243.49 1184.78  244.12 1184.77  245.51 1184.73
  246.51 1184.68  248.68  1184.6   250.8  1184.5  251.39 1184.47  255.55 1184.25
  257.14 1184.25  260.34 1184.32  265.57 1184.44  268.48  1184.5  278.97  1184.5
  283.27 1184.56  284.39 1184.56  284.49 1184.57  285.54 1184.57  286.09 1184.58
  286.85 1184.58  287.18 1184.59  287.72 1184.59  288.11  1184.6  288.53  1184.6
  288.76 1184.61  289.77 1184.62   290.2 1184.63  290.72 1184.63  290.93 1184.64
  291.41 1184.64  291.55 1184.65  298.72 1184.74  298.89 1184.75   319.4 1184.75
  329.84 1184.55  331.03 1184.52  331.33 1184.52  331.89  1184.5  342.56  1184.5
  342.72 1184.75   343.3    1185  343.84 1185.25  344.01 1185.27  344.84 1185.42
  345.05  1185.5  345.13  1185.5  347.24 1185.75  347.93 1185.83  349.48    1186
  352.25    1186  352.36 1185.75  352.41  1185.5  352.44 1185.25  352.51    1185
  353.67    1185  353.77 1185.25  353.95 1185.77  354.02    1186  355.14  1186.1
  357.23 1186.25  357.37 1186.33  357.73  1186.5  358.01  1186.6  358.61 1186.83
  359.25 1187.06  359.76 1187.25  360.08 1187.38  361.34 1187.86  362.53 1188.33
  363.05 1188.53  363.61 1188.76  364.32 1189.04  365.15 1189.38  365.46  1189.5
  366.06 1189.75  366.51 1189.89  367.06    1190  367.65 1190.09  369.44 1190.38
   370.5 1190.54  372.68 1190.89

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   227.4     .03  349.48     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         227.4  349.48             6.65    6.77    6.89             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0  140.82 1186.98       F
     341  372.68    1187       F
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     114     141    1187

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 246.8

INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1184.72    4.16 1184.81    4.91 1184.83    8.03  1184.9    9.52 1184.94
    11.4 1184.98   12.01    1185   41.81    1185   42.07 1184.94   42.97 1184.75
   44.15 1184.54   44.36 1184.54   44.69 1184.75   44.83 1184.75   45.44  1183.5
   49.27  1183.5   51.88 1183.65   53.51 1183.75   53.94 1183.78   55.12 1183.85
   57.48    1184   57.67    1184   59.92 1184.06   61.29 1184.09   61.88 1184.09
   62.81 1184.12   63.45 1184.12    65.8 1184.16   66.88 1184.16   67.19 1184.17
   68.63 1184.17   68.84 1184.18   70.04 1184.18   70.23 1184.19   72.96 1184.19
   74.19 1184.17   74.66 1184.17   75.93 1184.15   76.52 1184.15   77.27 1184.14
   78.17 1184.12   78.89 1184.12   79.09 1184.11   79.66  1184.1   80.17  1184.1
   84.79 1184.02   85.65    1184   87.23    1184   97.67 1184.19   98.76 1184.22
   98.97 1184.22  100.05 1184.25  106.21 1184.25  107.65  1184.2  108.79 1184.17
  110.66 1184.11  112.78 1184.05  114.45    1184     124    1184  124.96 1184.03
  125.28 1184.03  126.82 1184.08  128.15  1184.1  129.55 1184.13  136.14 1184.25
  137.72 1184.25   138.2 1184.28  138.47 1184.28   145.7 1184.36  152.93 1184.46
  154.74 1184.49  155.79  1184.5  159.78  1184.6  160.21 1184.62  161.34 1184.64
  164.55 1184.73  165.41 1184.75  167.78 1184.75  170.58 1184.72  171.02 1184.71
  171.64 1184.71  172.35  1184.7  172.62 1184.69  173.75 1184.68  174.61 1184.66
  174.79 1184.66  176.14 1184.64  176.33 1184.65  177.06 1184.64   177.3 1184.63
  178.44 1184.63  183.99  1184.6  185.18 1184.57  185.77 1184.57  186.91 1184.54
  187.11 1184.54   189.2  1184.5   199.5  1184.5  200.34 1184.52  200.55 1184.52
  202.02 1184.55  202.77 1184.56  203.27 1184.58  204.74  1184.6   205.7 1184.63

Page 12



ScourAnalysis.rep
  206.58 1184.65  209.29 1184.69  209.84 1184.71  210.22 1184.71  212.92 1184.75
  213.16 1184.75  214.85 1184.77  220.73 1184.79  224.57 1184.79  225.06 1184.78
  227.61 1184.78  228.77 1184.77  230.97 1184.77  233.07 1184.75  235.81 1184.75
  238.31 1184.67  238.77 1184.65   240.2  1184.6  240.83 1184.57  242.87  1184.5
  245.29 1184.43   246.6 1184.38  248.06 1184.33  248.56 1184.31  249.19 1184.28
  249.36 1184.28  250.07 1184.25  251.35 1184.25  257.93 1184.37  260.62 1184.41
   263.8 1184.46  264.61 1184.48  266.08  1184.5  267.77  1184.5  269.12 1184.49
  270.67 1184.49  272.23 1184.48   277.1  1184.5  283.73  1184.5  289.44 1184.58
  291.77 1184.61  293.16 1184.62  301.03 1184.75  313.34 1184.75  315.02 1184.72
  316.93 1184.69  317.17 1184.69  318.87 1184.67  320.37 1184.65  329.54 1184.69
  330.62 1184.75   333.2 1184.93  334.14    1185  334.32    1185  335.08 1184.97
  335.63    1185  336.43    1185  337.31 1185.24  337.55 1185.27   339.9 1185.46
  340.45  1185.5  342.32 1185.65  343.59 1185.75   345.3 1185.92  346.03    1186
  348.01    1186  348.07 1185.92   348.5 1185.25  348.56    1185  350.25    1185
  350.36 1185.25  350.57 1185.79  350.64    1186  351.25 1186.06  353.47  1186.2
   354.2 1186.25  354.51 1186.29  356.81  1186.5  357.36 1186.75  358.52 1187.25
  359.11  1187.5  359.55 1187.67  360.16 1187.89  360.55 1188.02  361.77 1188.21
  363.13 1188.41   363.8  1188.5  365.17 1188.69  365.44 1188.73  366.66 1188.89
  367.34    1189  368.71 1189.25  369.03  1189.3  370.17 1189.49  370.53 1189.54

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  235.81     .03  346.03     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        235.81  346.03              4.5     4.5     4.5             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0     135    1187       F
     330  370.53    1187       F
Right Levee     Station=  348.03      Elevation= 1186.01
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     108     135    1187

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 242.3

INPUT
Description:
Station Elevation Data    num=     417
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1184.71    1.53 1184.75    1.81 1184.76    1.88 1184.76    1.99 1184.76
    5.51 1184.85    6.41 1184.87    7.38  1184.9   10.69 1184.99   10.78 1184.99
   11.57    1185   11.66    1185   13.36 1185.03   14.41 1185.06    14.8 1185.06
   18.56 1185.14   22.47 1185.17   35.83 1185.06   37.98    1185   38.31    1185
   38.82 1185.06   38.84 1185.06   38.87 1185.05   38.89 1185.05    38.9 1185.05
   38.92 1185.05      39 1185.04   39.38 1185.02   39.55    1185   39.63    1185
   40.13 1184.97   40.21 1184.97   40.93 1184.93   41.23 1184.91   41.75 1184.88
   42.27 1184.85    42.5 1184.84    42.6 1184.83   43.27  1184.8   43.29  1184.8
   43.85 1184.77   43.86 1184.77   44.17 1184.75   44.25 1184.75   44.32 1184.75
   44.34 1184.75   44.37 1184.75    44.6 1184.75   44.69 1184.57   44.72  1184.5
   44.81 1184.34   44.85 1184.25   44.92 1184.09   44.97    1184   45.01 1183.91
   45.09 1183.75   45.16  1183.6   45.21  1183.5   45.29 1183.28    45.3 1183.25
   45.37 1183.25   45.45 1183.25   45.47 1183.25   45.48 1183.25   46.74 1183.33
   46.97 1183.34   47.29 1183.36   48.01  1183.4   48.82 1183.45   49.02 1183.46
   49.61  1183.5   50.29 1183.54   50.94 1183.58      52 1183.65    52.4 1183.67
   53.61 1183.75   54.11 1183.78   55.14 1183.85   56.65 1183.95   56.89 1183.96
    57.5    1184   57.56    1184   58.72 1184.04   58.83 1184.04   61.79 1184.06
   62.43 1184.07   62.65 1184.07   68.48  1184.1    68.6  1184.1   68.65  1184.1
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    68.7  1184.1   68.77  1184.1   68.84  1184.1   68.88  1184.1   68.91  1184.1
   68.99  1184.1   69.08  1184.1   69.17 1184.11   69.24 1184.11   69.31 1184.11
   69.45 1184.11   69.54  1184.1   69.68  1184.1    69.9  1184.1    70.3  1184.1
    71.1 1184.09   76.35 1184.04   76.49 1184.03   78.03 1184.01   78.08 1184.01
   78.12 1184.01   79.07    1184   80.06 1183.99   86.48    1184   86.68    1184
   86.75    1184   86.78    1184   87.21    1184   87.29    1184   88.81 1184.03
   88.89 1184.03   89.06 1184.03   90.58 1184.06   90.91 1184.06   92.03 1184.08
   92.39 1184.09   93.08  1184.1   93.25 1184.11    93.3 1184.11   93.57 1184.11
   93.77 1184.11   94.07 1184.12   94.35 1184.12   94.52 1184.13   94.75 1184.13
   95.27 1184.14   95.91 1184.15   96.07 1184.15   96.46 1184.16   96.91 1184.17
   97.49 1184.18   97.78 1184.18   98.11 1184.19   98.79  1184.2   99.18 1184.21
   99.98 1184.22  100.61 1184.23  100.77 1184.23   101.1 1184.24  101.24 1184.24
  101.32 1184.24  101.63 1184.24  101.66 1184.24  101.79 1184.23  101.83 1184.23
  102.09 1184.23  102.29 1184.22  102.76 1184.21  103.53 1184.19  104.85 1184.15
  105.87 1184.11  106.52 1184.09  109.64    1184  109.68    1184  109.69    1184
   112.1    1184  112.37    1184   117.1 1183.93  117.54 1183.94  118.04 1183.94
  121.32 1183.99  121.87    1184  125.38 1184.07  127.78 1184.11  135.23 1184.25
  137.24 1184.27  139.96 1184.29  153.04 1184.46  154.11 1184.49  154.41  1184.5
  155.25 1184.52   155.3 1184.52  158.01 1184.59  162.52 1184.67  162.89 1184.66
  163.24 1184.66  163.54 1184.66  163.74 1184.66  163.94 1184.66  164.07 1184.66
  164.42 1184.65  164.66 1184.65  165.15 1184.65  165.39 1184.64  165.54 1184.64
  165.73 1184.64  166.37 1184.63  166.77 1184.63  167.25 1184.63  168.01 1184.62
  168.47 1184.61  169.32 1184.61  169.68  1184.6  169.89  1184.6  170.77 1184.59
  170.94 1184.59  171.25 1184.58  172.08 1184.58  172.42 1184.57  173.08 1184.57
  173.41 1184.56   173.8 1184.56     176 1184.55  176.36 1184.55  176.92 1184.55
  177.54 1184.56  178.14 1184.56   181.6 1184.55  182.83 1184.53  184.84  1184.5
  184.94  1184.5  185.04  1184.5     187 1184.47     188 1184.45  196.29 1184.45
  197.25 1184.46  198.97 1184.49   199.6  1184.5  200.09 1184.51  200.32 1184.52
  202.62 1184.57  204.18  1184.6  205.71 1184.62   206.9 1184.65  208.79 1184.67
  209.52 1184.69  214.36 1184.75  214.43 1184.75  214.45 1184.75  214.48 1184.75
  214.54 1184.75  214.58 1184.75  214.59 1184.75  214.62 1184.75  215.34 1184.76
  215.54 1184.76  215.69 1184.76  215.83 1184.75  216.05 1184.75  216.76 1184.75
  217.05 1184.75  217.79 1184.75   217.8 1184.75  218.95 1184.74  218.96 1184.74
  220.18 1184.74   220.2 1184.74  221.37 1184.74   221.4 1184.74  222.44 1184.73
   222.5 1184.73  223.31 1184.73  223.81 1184.73  223.91 1184.73  224.41 1184.73
  224.54 1184.73  225.32 1184.72  226.26 1184.72  226.44 1184.72  227.46 1184.71
  227.67 1184.71  228.67  1184.7  228.89  1184.7  232.29  1184.7   232.4  1184.7
  232.47  1184.7  232.54  1184.7  232.67  1184.7  232.81  1184.7  234.29 1184.68
  235.09 1184.65  237.07 1184.59  237.56 1184.57   239.7  1184.5  245.52 1184.31
  247.54 1184.25  248.82 1184.25  248.95 1184.25  249.06 1184.25  249.09 1184.25
   254.7 1184.35  257.45 1184.39  259.02 1184.42     260 1184.43  263.18 1184.46
  263.46 1184.47  263.73 1184.47  263.97 1184.47  264.17 1184.47  265.51 1184.46
   265.7 1184.46  265.93 1184.46  267.11 1184.46  268.42 1184.46  269.77 1184.45
  283.96  1184.5  284.43  1184.5  284.51  1184.5  285.14 1184.51  285.67 1184.52
  287.98 1184.55  289.57 1184.58  290.66 1184.59  300.82 1184.75  300.86 1184.75
  300.94 1184.75  301.04 1184.75   301.2 1184.75  301.25 1184.75  301.52 1184.75
  301.59 1184.75  302.19 1184.75  302.36 1184.75  303.36 1184.75   303.6 1184.75
  304.76 1184.75  305.82 1184.75  306.26 1184.75  307.31 1184.75  307.72 1184.75
  310.51 1184.75  311.76 1184.75  313.91 1184.72  320.64 1184.75  327.26 1184.75
  328.66 1184.86  330.65    1185  331.98 1185.09  333.22 1185.18   334.1 1185.24
  334.19 1185.25  335.79 1185.38  336.83 1185.46  337.12 1185.49  337.27  1185.5
  339.16 1185.65  340.38 1185.75  340.52 1185.76  342.49 1185.92  343.36 1185.99
  343.44 1185.99  343.52    1186  344.87 1186.11  345.73 1186.08  345.78    1186
  345.87 1185.87  345.94 1185.75   346.1 1185.51  346.11  1185.5  346.15 1185.43
  346.24 1185.29  346.27 1185.25  346.29 1185.22  346.39 1185.06  346.43    1185
  346.49    1185  348.32    1185  348.42 1185.23  348.43 1185.25  348.47 1185.35
  348.53  1185.5   348.6 1185.68  348.62 1185.72  348.63 1185.75   348.7 1185.93
  348.72    1186  348.89 1186.04  350.01 1186.25  351.05 1186.29  351.15  1186.3
  351.26  1186.3  351.48 1186.31  352.96 1186.37  355.12  1186.5   355.2  1186.5
  355.41  1186.5  355.64  1186.6  355.77 1186.66  355.97 1186.75  356.41 1186.94
  356.56    1187  357.04 1187.18  357.23 1187.25  357.43  1187.3  357.82 1187.37
  358.64  1187.5  358.79 1187.52  359.38 1187.61  360.14 1187.72  360.25 1187.73
  360.37 1187.75  361.89 1187.97     362 1187.99   362.1    1188  363.51  1188.2
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  363.86 1188.25  364.85 1188.39  365.68  1188.5  365.93 1188.53     366 1188.54
  366.14 1188.57   366.8 1188.66  367.32 1188.75  367.38 1188.76  367.49 1188.78
   368.2 1188.92  368.59 1188.99

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  228.89     .03  344.87     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        228.89  344.87             13.2    13.2    13.2             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0     135    1187       F
     330  368.59    1187       F
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     108     135    1187

BRIDGE

RIVER: Khowst
REACH: Reach1             RS: 235.7

INPUT
Description:
Distance from Upstream XS =       2
Deck/Roadway Width        =     8.4
Weir Coefficient          =     1.4
Upstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0 1188.39             135 1188.39          135.01 1188.39 1186.89
     330 1188.39 1186.89  330.01 1188.39             370 1188.39

Upstream Bridge Cross Section Data
Station Elevation Data    num=     417
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1184.71    1.53 1184.75    1.81 1184.76    1.88 1184.76    1.99 1184.76
    5.51 1184.85    6.41 1184.87    7.38  1184.9   10.69 1184.99   10.78 1184.99
   11.57    1185   11.66    1185   13.36 1185.03   14.41 1185.06    14.8 1185.06
   18.56 1185.14   22.47 1185.17   35.83 1185.06   37.98    1185   38.31    1185
   38.82 1185.06   38.84 1185.06   38.87 1185.05   38.89 1185.05    38.9 1185.05
   38.92 1185.05      39 1185.04   39.38 1185.02   39.55    1185   39.63    1185
   40.13 1184.97   40.21 1184.97   40.93 1184.93   41.23 1184.91   41.75 1184.88
   42.27 1184.85    42.5 1184.84    42.6 1184.83   43.27  1184.8   43.29  1184.8
   43.85 1184.77   43.86 1184.77   44.17 1184.75   44.25 1184.75   44.32 1184.75
   44.34 1184.75   44.37 1184.75    44.6 1184.75   44.69 1184.57   44.72  1184.5
   44.81 1184.34   44.85 1184.25   44.92 1184.09   44.97    1184   45.01 1183.91
   45.09 1183.75   45.16  1183.6   45.21  1183.5   45.29 1183.28    45.3 1183.25
   45.37 1183.25   45.45 1183.25   45.47 1183.25   45.48 1183.25   46.74 1183.33
   46.97 1183.34   47.29 1183.36   48.01  1183.4   48.82 1183.45   49.02 1183.46
   49.61  1183.5   50.29 1183.54   50.94 1183.58      52 1183.65    52.4 1183.67
   53.61 1183.75   54.11 1183.78   55.14 1183.85   56.65 1183.95   56.89 1183.96
    57.5    1184   57.56    1184   58.72 1184.04   58.83 1184.04   61.79 1184.06
   62.43 1184.07   62.65 1184.07   68.48  1184.1    68.6  1184.1   68.65  1184.1
    68.7  1184.1   68.77  1184.1   68.84  1184.1   68.88  1184.1   68.91  1184.1
   68.99  1184.1   69.08  1184.1   69.17 1184.11   69.24 1184.11   69.31 1184.11
   69.45 1184.11   69.54  1184.1   69.68  1184.1    69.9  1184.1    70.3  1184.1
    71.1 1184.09   76.35 1184.04   76.49 1184.03   78.03 1184.01   78.08 1184.01
   78.12 1184.01   79.07    1184   80.06 1183.99   86.48    1184   86.68    1184
   86.75    1184   86.78    1184   87.21    1184   87.29    1184   88.81 1184.03
   88.89 1184.03   89.06 1184.03   90.58 1184.06   90.91 1184.06   92.03 1184.08
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   92.39 1184.09   93.08  1184.1   93.25 1184.11    93.3 1184.11   93.57 1184.11
   93.77 1184.11   94.07 1184.12   94.35 1184.12   94.52 1184.13   94.75 1184.13
   95.27 1184.14   95.91 1184.15   96.07 1184.15   96.46 1184.16   96.91 1184.17
   97.49 1184.18   97.78 1184.18   98.11 1184.19   98.79  1184.2   99.18 1184.21
   99.98 1184.22  100.61 1184.23  100.77 1184.23   101.1 1184.24  101.24 1184.24
  101.32 1184.24  101.63 1184.24  101.66 1184.24  101.79 1184.23  101.83 1184.23
  102.09 1184.23  102.29 1184.22  102.76 1184.21  103.53 1184.19  104.85 1184.15
  105.87 1184.11  106.52 1184.09  109.64    1184  109.68    1184  109.69    1184
   112.1    1184  112.37    1184   117.1 1183.93  117.54 1183.94  118.04 1183.94
  121.32 1183.99  121.87    1184  125.38 1184.07  127.78 1184.11  135.23 1184.25
  137.24 1184.27  139.96 1184.29  153.04 1184.46  154.11 1184.49  154.41  1184.5
  155.25 1184.52   155.3 1184.52  158.01 1184.59  162.52 1184.67  162.89 1184.66
  163.24 1184.66  163.54 1184.66  163.74 1184.66  163.94 1184.66  164.07 1184.66
  164.42 1184.65  164.66 1184.65  165.15 1184.65  165.39 1184.64  165.54 1184.64
  165.73 1184.64  166.37 1184.63  166.77 1184.63  167.25 1184.63  168.01 1184.62
  168.47 1184.61  169.32 1184.61  169.68  1184.6  169.89  1184.6  170.77 1184.59
  170.94 1184.59  171.25 1184.58  172.08 1184.58  172.42 1184.57  173.08 1184.57
  173.41 1184.56   173.8 1184.56     176 1184.55  176.36 1184.55  176.92 1184.55
  177.54 1184.56  178.14 1184.56   181.6 1184.55  182.83 1184.53  184.84  1184.5
  184.94  1184.5  185.04  1184.5     187 1184.47     188 1184.45  196.29 1184.45
  197.25 1184.46  198.97 1184.49   199.6  1184.5  200.09 1184.51  200.32 1184.52
  202.62 1184.57  204.18  1184.6  205.71 1184.62   206.9 1184.65  208.79 1184.67
  209.52 1184.69  214.36 1184.75  214.43 1184.75  214.45 1184.75  214.48 1184.75
  214.54 1184.75  214.58 1184.75  214.59 1184.75  214.62 1184.75  215.34 1184.76
  215.54 1184.76  215.69 1184.76  215.83 1184.75  216.05 1184.75  216.76 1184.75
  217.05 1184.75  217.79 1184.75   217.8 1184.75  218.95 1184.74  218.96 1184.74
  220.18 1184.74   220.2 1184.74  221.37 1184.74   221.4 1184.74  222.44 1184.73
   222.5 1184.73  223.31 1184.73  223.81 1184.73  223.91 1184.73  224.41 1184.73
  224.54 1184.73  225.32 1184.72  226.26 1184.72  226.44 1184.72  227.46 1184.71
  227.67 1184.71  228.67  1184.7  228.89  1184.7  232.29  1184.7   232.4  1184.7
  232.47  1184.7  232.54  1184.7  232.67  1184.7  232.81  1184.7  234.29 1184.68
  235.09 1184.65  237.07 1184.59  237.56 1184.57   239.7  1184.5  245.52 1184.31
  247.54 1184.25  248.82 1184.25  248.95 1184.25  249.06 1184.25  249.09 1184.25
   254.7 1184.35  257.45 1184.39  259.02 1184.42     260 1184.43  263.18 1184.46
  263.46 1184.47  263.73 1184.47  263.97 1184.47  264.17 1184.47  265.51 1184.46
   265.7 1184.46  265.93 1184.46  267.11 1184.46  268.42 1184.46  269.77 1184.45
  283.96  1184.5  284.43  1184.5  284.51  1184.5  285.14 1184.51  285.67 1184.52
  287.98 1184.55  289.57 1184.58  290.66 1184.59  300.82 1184.75  300.86 1184.75
  300.94 1184.75  301.04 1184.75   301.2 1184.75  301.25 1184.75  301.52 1184.75
  301.59 1184.75  302.19 1184.75  302.36 1184.75  303.36 1184.75   303.6 1184.75
  304.76 1184.75  305.82 1184.75  306.26 1184.75  307.31 1184.75  307.72 1184.75
  310.51 1184.75  311.76 1184.75  313.91 1184.72  320.64 1184.75  327.26 1184.75
  328.66 1184.86  330.65    1185  331.98 1185.09  333.22 1185.18   334.1 1185.24
  334.19 1185.25  335.79 1185.38  336.83 1185.46  337.12 1185.49  337.27  1185.5
  339.16 1185.65  340.38 1185.75  340.52 1185.76  342.49 1185.92  343.36 1185.99
  343.44 1185.99  343.52    1186  344.87 1186.11  345.73 1186.08  345.78    1186
  345.87 1185.87  345.94 1185.75   346.1 1185.51  346.11  1185.5  346.15 1185.43
  346.24 1185.29  346.27 1185.25  346.29 1185.22  346.39 1185.06  346.43    1185
  346.49    1185  348.32    1185  348.42 1185.23  348.43 1185.25  348.47 1185.35
  348.53  1185.5   348.6 1185.68  348.62 1185.72  348.63 1185.75   348.7 1185.93
  348.72    1186  348.89 1186.04  350.01 1186.25  351.05 1186.29  351.15  1186.3
  351.26  1186.3  351.48 1186.31  352.96 1186.37  355.12  1186.5   355.2  1186.5
  355.41  1186.5  355.64  1186.6  355.77 1186.66  355.97 1186.75  356.41 1186.94
  356.56    1187  357.04 1187.18  357.23 1187.25  357.43  1187.3  357.82 1187.37
  358.64  1187.5  358.79 1187.52  359.38 1187.61  360.14 1187.72  360.25 1187.73
  360.37 1187.75  361.89 1187.97     362 1187.99   362.1    1188  363.51  1188.2
  363.86 1188.25  364.85 1188.39  365.68  1188.5  365.93 1188.53     366 1188.54
  366.14 1188.57   366.8 1188.66  367.32 1188.75  367.38 1188.76  367.49 1188.78
   368.2 1188.92  368.59 1188.99

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  228.89     .03  344.87     .03
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Bank Sta: Left   Right    Coeff Contr.   Expan.
        228.89  344.87             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0     135    1187       F
     330  368.59    1187       F
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     108     135    1187

Downstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0 1188.39             133 1188.39          133.01 1188.39 1186.89
     328 1188.39 1186.89  328.01 1188.39             368 1188.39

Downstream Bridge Cross Section Data
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1184.58     .14 1184.58    2.63 1184.68    4.48 1184.75    11.6 1184.75
   16.19 1184.81   16.71 1184.83   19.58 1184.91   20.03 1184.92   22.34    1185
   29.75    1185   30.08 1184.98   31.58 1184.91   33.55 1184.85   34.38 1184.81
   36.03 1184.76   37.29 1184.73   39.33 1184.69   40.38 1184.65   41.15 1184.63
   42.57 1184.58   44.33  1184.5   46.47 1184.38   47.43 1184.33   49.92 1184.27
    50.4 1184.25   51.12 1184.19   52.08    1184   52.11  1183.5   52.15 1183.75
   53.31  1183.5   53.92 1183.54   56.88 1183.75   58.43 1183.75   60.84  1183.8
   62.15 1183.81    62.6 1183.82   63.94 1183.83   64.69 1183.83   66.05 1183.84
   66.46 1183.85   69.12 1183.87    70.2 1183.87   70.83 1183.88   72.21 1183.88
   72.62 1183.89   73.06 1183.88   75.04 1183.88   75.74 1183.87   76.62 1183.88
   77.38 1183.87   79.06 1183.87   85.24 1183.86   86.31 1183.87   87.55 1183.87
   89.57 1183.89   91.56 1183.89   91.72  1183.9   93.21  1183.9   93.54 1183.91
   94.75 1183.92   95.69 1183.92  100.38 1183.95  101.06 1183.96  102.04 1183.96
   105.3    1184  117.67    1184  125.01 1184.11  130.93 1184.19  135.64 1184.25
  138.92 1184.25  146.97 1184.25  150.02 1184.28  151.34 1184.28   151.8 1184.29
  156.42 1184.33  157.72 1184.33  162.71  1184.3  162.93 1184.29  164.31 1184.29
  165.89 1184.27  167.83 1184.26  168.21 1184.25  168.53 1184.26  169.36 1184.26
  170.49 1184.27  171.65 1184.29  171.82 1184.28  172.65 1184.29  175.74 1184.31
  176.06 1184.32   177.8 1184.33  178.76 1184.34  179.57 1184.34  181.51 1184.37
  182.66 1184.38  186.65 1184.39  188.01 1184.39  201.07 1184.43  201.52 1184.43
  202.88 1184.46  203.88 1184.47  203.91 1184.48  217.23 1184.48   220.2 1184.44
  221.51 1184.43  222.78 1184.41  227.58 1184.36  228.57 1184.36     229 1184.35
  229.75 1184.35  230.26 1184.34  242.28 1184.34  246.49 1184.25  256.72 1184.25
  260.43 1184.29  262.22 1184.29   263.9  1184.3  270.23  1184.3  274.01 1184.31
     275 1184.32  276.12 1184.32  278.05 1184.34  278.94 1184.34  281.07 1184.36
  282.18 1184.36  283.13 1184.37  284.03 1184.37  286.73 1184.39  287.89 1184.39
   288.3  1184.4  289.13  1184.4   292.6 1184.43  294.25 1184.45  298.82 1184.49
  299.17 1184.49  301.26 1184.52  301.53 1184.53  305.29 1184.59   307.1 1184.61
  310.07 1184.66  311.87  1184.7  314.43 1184.75  316.09 1184.75  324.56 1184.96
  326.41    1185  329.26 1185.09   334.6 1185.25  340.85  1185.5  342.59 1185.62
  343.27 1185.65  343.85 1185.69  345.28 1185.75  349.95 1185.75  350.15  1185.5
   350.4 1185.25  350.44    1185   350.7 1184.97  352.28 1184.75  352.29    1185
  352.58  1185.5  352.66 1186.25  352.67 1185.75  352.69    1186  352.79 1186.03
  353.06  1186.3  353.55 1186.35  355.11 1186.47  356.36 1186.56  357.65 1186.66
  358.22 1186.71   359.7 1186.82  359.88 1186.84   360.6 1186.88  361.15 1186.93
  362.15 1186.97  362.55    1187  363.49 1187.05  364.56 1187.09  364.81 1187.09
  365.94 1187.14  366.13 1187.14  367.36 1187.19   368.6 1187.27  369.33 1187.35
   370.6  1187.5  371.11 1187.59  372.11 1187.74  372.42 1187.75   373.4 1187.88
  374.24 1187.92  374.68    1188  375.89    1188  375.97 1188.08  376.02 1188.25
  376.26 1188.39   376.9  1188.5  377.15  1188.5  377.29 1188.53  378.11 1188.58

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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       0     .03  201.07     .03  345.28     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        201.07  345.28             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0  133.94    1187       F
Right Levee     Station=  349.95      Elevation= 1185.75
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     107     134    1187

Upstream Embankment side slope              =       2 horiz. to 1.0 vertical
Downstream Embankment side slope            =       2 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =
Energy head used in spillway design         =
Spillway height used in design              =
Weir crest shape                            = Broad Crested

Number of Abutments =  2

Abutment Data
Upstream     num=       2
     Sta    Elev     Sta    Elev
     135 1186.89     151 1178.75
Downstream     num=       2
     Sta    Elev     Sta    Elev
     133 1186.89     149 1178.75

Abutment Data
Upstream     num=       2
     Sta    Elev     Sta    Elev
     314 1178.75     330 1186.89
Downstream     num=       2
     Sta    Elev     Sta    Elev
     312 1178.75     328 1186.89

Number of Piers =  12

Pier Data
Pier Station     Upstream=     150    Downstream=     148
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     165    Downstream=     163
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     180    Downstream=     178
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
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Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     195    Downstream=     193
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     210    Downstream=     208
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     225    Downstream=     223
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     240    Downstream=     238
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     255    Downstream=     253
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     270    Downstream=     268
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     285    Downstream=     283
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
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Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     300    Downstream=     298
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Pier Data
Pier Station     Upstream=     315    Downstream=     313
Upstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89
Downstream     num=       2
    Width   Elev    Width   Elev
     1.5 1182.39     1.5 1186.89

Number of Bridge Coefficient Sets =  1

Low Flow Methods and Data
       Energy
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 1188.39
       El of the toe of the abutment   = 1175
    Right Embankment
       El of the top of the embankment = 1188.39
       El of the toe of the abutment   = 1179
    Abtument Type                      = 3 Sloping abutments and sloping embankments
    Slope of abutments                 = 2
    Top with of embankment             = 12
    Centroid station of bridge opening =
    Wing Wall Type                     = No wing walls present
       Width                           =
       Angle                           =
       Radius                          =
    Guide Banks Type                   = Elliptical
       Length                          = 70
       Offset                          = 70
       Angle                           = 70

Selected Low Flow Methods = W.S.Pro Method

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT  Profile #PF 1
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  E.G. US. (m)              1186.34    Element               Inside BR US  Inside BR
DS
  W.S. US. (m)              1186.06    E.G. Elev (m)             1186.33
1186.16
  Q Total (m3/s)             680.00    W.S. Elev (m)             1185.75
1185.58
  Q Bridge (m3/s)            680.00    Crit W.S. (m)             1185.75
1185.58
  Q Weir (m3/s)                        Max Chl Dpth (m)             1.50
1.33
  Weir Sta Lft (m)                     Vel Total (m/s)              3.37
3.37
  Weir Sta Rgt (m)                     Flow Area (m2)             201.63
201.56
  Weir Submerg                         Froude # Chl                 0.88
0.93
  Weir Max Depth (m)                   Specif Force (m3)          354.25
354.78
  Min El Weir Flow (m)      1188.39    Hydr Depth (m)               1.17
1.17
  Min El Prs (m)            1186.89    W.P. Total (m)             201.51
201.08
  Delta EG (m)                 0.32    Conv. Total (m3/s)         6735.5
6735.2
  Delta WS (m)                 0.31    Top Width (m)              172.51
171.87
  BR Open Area (m2)          401.43    Frctn Loss (m)               0.09
0.02
  BR Open Vel (m/s)            3.37    C & E Loss (m)               0.00
0.00
  Coef of Q                    1.00    Shear Total (N/m2)         100.01
100.20
  Br Sel Method               WSPRO    Power Total (N/m s)          0.00
0.00

Warning: The flow regime calculated by the momentum equation shows class B flow.
For the best solution, this profile should be
         run as a mixed flow problem.
Warning: Pier drag coefficient of 2.0 assumed for Class B flow.
Warning: The energy equation could not be balanced within the specified number of
iterations.  The program used critical depth
         for the water surface and continued on with the calculations.
Warning: During the standard step iterations, when the assumed water surface was set
equal to critical depth, the calculated
         water surface came back below critical depth.  This indicates that there is
not a valid subcritical answer.  The program
         defaulted to critical depth.
Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, water surface was used.
Warning: The energy equation could not be balanced within the specified number of
iterations.  The program used critical depth
         for the water surface and continued on with the calculations.
Warning: During the standard step iterations, when the assumed water surface was set
equal to critical depth, the calculated
         water surface came back below critical depth.  This indicates that there is
not a valid subcritical answer.  The program
         defaulted to critical depth.
Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, water surface was used.

CROSS SECTION
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RIVER: Khowst
REACH: Reach1             RS: 229.1

INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1184.58     .14 1184.58    2.63 1184.68    4.48 1184.75    11.6 1184.75
   16.19 1184.81   16.71 1184.83   19.58 1184.91   20.03 1184.92   22.34    1185
   29.75    1185   30.08 1184.98   31.58 1184.91   33.55 1184.85   34.38 1184.81
   36.03 1184.76   37.29 1184.73   39.33 1184.69   40.38 1184.65   41.15 1184.63
   42.57 1184.58   44.33  1184.5   46.47 1184.38   47.43 1184.33   49.92 1184.27
    50.4 1184.25   51.12 1184.19   52.08    1184   52.11  1183.5   52.15 1183.75
   53.31  1183.5   53.92 1183.54   56.88 1183.75   58.43 1183.75   60.84  1183.8
   62.15 1183.81    62.6 1183.82   63.94 1183.83   64.69 1183.83   66.05 1183.84
   66.46 1183.85   69.12 1183.87    70.2 1183.87   70.83 1183.88   72.21 1183.88
   72.62 1183.89   73.06 1183.88   75.04 1183.88   75.74 1183.87   76.62 1183.88
   77.38 1183.87   79.06 1183.87   85.24 1183.86   86.31 1183.87   87.55 1183.87
   89.57 1183.89   91.56 1183.89   91.72  1183.9   93.21  1183.9   93.54 1183.91
   94.75 1183.92   95.69 1183.92  100.38 1183.95  101.06 1183.96  102.04 1183.96
   105.3    1184  117.67    1184  125.01 1184.11  130.93 1184.19  135.64 1184.25
  138.92 1184.25  146.97 1184.25  150.02 1184.28  151.34 1184.28   151.8 1184.29
  156.42 1184.33  157.72 1184.33  162.71  1184.3  162.93 1184.29  164.31 1184.29
  165.89 1184.27  167.83 1184.26  168.21 1184.25  168.53 1184.26  169.36 1184.26
  170.49 1184.27  171.65 1184.29  171.82 1184.28  172.65 1184.29  175.74 1184.31
  176.06 1184.32   177.8 1184.33  178.76 1184.34  179.57 1184.34  181.51 1184.37
  182.66 1184.38  186.65 1184.39  188.01 1184.39  201.07 1184.43  201.52 1184.43
  202.88 1184.46  203.88 1184.47  203.91 1184.48  217.23 1184.48   220.2 1184.44
  221.51 1184.43  222.78 1184.41  227.58 1184.36  228.57 1184.36     229 1184.35
  229.75 1184.35  230.26 1184.34  242.28 1184.34  246.49 1184.25  256.72 1184.25
  260.43 1184.29  262.22 1184.29   263.9  1184.3  270.23  1184.3  274.01 1184.31
     275 1184.32  276.12 1184.32  278.05 1184.34  278.94 1184.34  281.07 1184.36
  282.18 1184.36  283.13 1184.37  284.03 1184.37  286.73 1184.39  287.89 1184.39
   288.3  1184.4  289.13  1184.4   292.6 1184.43  294.25 1184.45  298.82 1184.49
  299.17 1184.49  301.26 1184.52  301.53 1184.53  305.29 1184.59   307.1 1184.61
  310.07 1184.66  311.87  1184.7  314.43 1184.75  316.09 1184.75  324.56 1184.96
  326.41    1185  329.26 1185.09   334.6 1185.25  340.85  1185.5  342.59 1185.62
  343.27 1185.65  343.85 1185.69  345.28 1185.75  349.95 1185.75  350.15  1185.5
   350.4 1185.25  350.44    1185   350.7 1184.97  352.28 1184.75  352.29    1185
  352.58  1185.5  352.66 1186.25  352.67 1185.75  352.69    1186  352.79 1186.03
  353.06  1186.3  353.55 1186.35  355.11 1186.47  356.36 1186.56  357.65 1186.66
  358.22 1186.71   359.7 1186.82  359.88 1186.84   360.6 1186.88  361.15 1186.93
  362.15 1186.97  362.55    1187  363.49 1187.05  364.56 1187.09  364.81 1187.09
  365.94 1187.14  366.13 1187.14  367.36 1187.19   368.6 1187.27  369.33 1187.35
   370.6  1187.5  371.11 1187.59  372.11 1187.74  372.42 1187.75   373.4 1187.88
  374.24 1187.92  374.68    1188  375.89    1188  375.97 1188.08  376.02 1188.25
  376.26 1188.39   376.9  1188.5  377.15  1188.5  377.29 1188.53  378.11 1188.58

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  201.07     .03  345.28     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        201.07  345.28            11.25   11.51   11.76             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0  133.94    1187       F
Right Levee     Station=  349.95      Elevation= 1185.75
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     107     134    1187
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CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 217.5

INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1184.65    1.38 1184.65    7.75 1184.74     8.1 1184.75   31.25 1184.75
   32.96 1184.66   33.98 1184.62    35.7 1184.57   36.07 1184.55   38.38  1184.5
   45.11  1184.5   47.62 1184.36   49.16 1184.25   49.81 1184.25   54.39    1184
   57.97 1183.83   59.54 1183.75   64.07  1183.6    65.2 1183.57   67.38  1183.5
    74.2  1183.5   74.69 1183.48   75.95 1183.48   78.48  1183.5   80.13 1183.54
   82.81 1183.59   83.52 1183.59   84.64 1183.62   87.09 1183.64   87.14 1183.65
   88.48 1183.66   89.87 1183.71   91.26 1183.72    93.1 1183.72   93.35 1183.73
   94.78 1183.73   96.13 1183.75   97.34 1183.75   98.98 1183.76  100.69 1183.76
  102.14 1183.77  103.39 1183.77  107.87 1183.82  108.14 1183.82  115.93 1183.91
  117.22 1183.91  118.97 1183.93  121.67 1183.97  122.84    1184  131.87    1184
  133.13 1184.02  134.46 1184.02  135.47 1184.01  159.79 1184.01  161.52    1184
  166.33    1184  172.65    1184  172.82 1183.99  180.82 1183.95  182.09 1183.96
  183.03 1183.98  183.69 1183.98  184.98 1184.02  185.33 1184.02   185.6 1184.13
  186.84 1184.15  188.37 1184.16  190.28 1184.18  191.73 1184.21  193.03 1184.21
  193.74  1184.2  195.18  1184.2  197.85 1184.18  199.84 1184.18  200.72 1184.17
  204.95 1184.17  205.06 1184.18  224.46 1184.18  225.28 1184.19  229.03 1184.19
  229.71  1184.2   231.2  1184.2  235.57 1184.23  237.03 1184.23  238.42 1184.24
  239.39 1184.21  240.31  1184.2  241.41 1184.17  243.57 1184.16  248.09 1184.07
  254.11 1184.07  254.22 1184.06  258.04 1184.06  259.02 1184.05  264.77 1184.05
  266.47 1184.04  270.78 1184.04   272.3 1184.03  277.81 1184.03  280.03 1184.04
  281.04 1184.05  282.83 1184.05  283.04 1184.06  284.66 1184.07  286.74 1184.07
  287.38 1184.08  288.67 1184.08  290.36  1184.1  291.35 1184.16  291.84 1184.16
  292.84 1184.25  295.43 1184.25  299.82 1184.27  299.99 1184.28  301.31 1184.28
  302.06 1184.29  303.37 1184.29  304.28 1184.33   305.5 1184.32  305.78 1184.34
  306.37 1184.34  306.72 1184.37   307.2 1184.37  307.84 1184.44  308.04 1184.44
  308.48  1184.5  315.43  1184.5  317.17 1184.53  317.25 1184.54  318.71 1184.54
  318.88 1184.55  320.05 1184.55  320.44 1184.58  321.39 1184.57  322.34 1184.75
   326.3 1184.75   327.3 1184.78  330.11 1184.78  331.44 1184.77  332.14 1184.79
  332.99 1184.79  333.37 1184.82  333.77    1185  336.28    1185  336.58 1184.84
  336.59 1184.96  336.81 1184.75  337.17 1184.99  337.33 1185.25  337.55 1185.16
  337.61 1184.71  338.15 1184.69  339.94 1184.68  340.74 1184.69  341.55 1184.72
  342.28 1184.78  343.13 1184.87  343.48 1184.92  343.49 1185.09  343.62 1185.15
  343.68 1184.95  344.17    1185  344.28 1185.11  344.54 1185.18  344.88 1185.16
   345.4 1185.22  346.71 1185.06  346.99    1185  348.88    1185  349.95 1185.23
  350.29 1185.25  352.14 1185.25   352.8  1185.4  354.52  1185.5   355.9  1185.5
  356.39  1185.6  358.35  1185.7  358.77 1185.69  359.19 1185.49  359.61 1185.25
  359.93 1185.25   360.1  1185.5  361.13  1185.5  361.75 1185.56  362.59 1185.54
   364.2 1185.62  364.62 1185.63  367.36 1185.75  369.43 1185.87  369.96 1185.91
  371.05 1185.97  371.79    1186  374.12 1186.11  374.76 1186.13  380.45 1186.38
  381.14  1186.4   382.3 1186.45  382.64 1186.45  383.66  1186.5  384.56 1186.46

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  235.57     .03  358.35     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        235.57  358.35            14.15   14.53   14.91             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0     132 1185.97       F
Right Levee     Station=  358.72      Elevation=  1185.7
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CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 203.0

INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1184.75     9.6 1184.75    9.98 1184.72   11.75  1184.6      13 1184.54
   14.11  1184.5   14.62  1184.5   14.98 1184.55    16.7 1184.75   35.81 1184.75
   36.85 1184.38   37.27 1184.22   37.61    1184   41.24    1184    41.5 1184.02
   41.92 1184.09   42.27 1184.08   42.67 1184.12   43.09 1184.11   43.76 1184.15
   44.24 1184.14   44.46 1184.15   52.47 1184.15    52.6 1184.14   53.31 1184.14
   53.41 1184.13   54.26 1184.13   54.32 1184.12   55.46 1184.12   56.01 1184.11
   58.21  1184.1   58.85    1184   61.76    1184    62.6 1183.84   63.13 1183.75
   63.59 1183.69   63.87 1183.68   66.19  1183.5    66.5  1183.5   69.02 1183.39
   72.47 1183.25   73.44 1183.19   75.12 1183.13   77.06 1183.04   77.83 1183.01
   79.73 1182.98   79.96 1182.98   82.65 1182.94   85.35 1182.89   87.49 1182.86
   89.08 1182.83   89.94 1182.83   90.71 1182.81   93.09 1182.81   96.18 1182.84
  100.11 1182.88  100.86 1182.88  101.88  1182.9  102.72 1182.91   103.9 1182.94
  104.23 1182.94  106.25 1182.98  108.12 1183.01  110.01 1183.03  112.63 1183.05
  114.78  1183.1  115.65 1183.11  116.94 1183.19  117.32 1183.19  118.05 1183.25
  119.61 1183.35  121.31 1183.45  121.67 1183.45  121.99 1183.47  122.51 1183.48
  128.89 1183.48  129.97 1183.49  130.89 1183.49  132.03 1183.51  133.41 1183.52
  134.56 1183.54  135.48 1183.55  135.79 1183.56   136.5 1183.56  137.95 1183.58
  139.18  1183.6  140.41 1183.61  141.62 1183.63  143.42 1183.64   144.9 1183.66
  146.46 1183.66  148.04 1183.67   148.4 1183.68  149.97 1183.68  151.05 1183.69
  152.51 1183.69  155.33 1183.74  155.77 1183.75  167.13 1183.75  167.89 1183.73
  170.19 1183.66  173.53 1183.55  175.21  1183.5  179.08  1183.5  181.05 1183.55
  181.55 1183.57  183.62 1183.62  186.44  1183.7  187.93 1183.75  200.73 1183.75
  200.77  1183.5  202.47  1183.5  204.22 1183.55  205.14 1183.57  209.35 1183.53
  210.35  1183.5  219.23  1183.5  222.65 1183.48  223.31  1183.5  229.51  1183.5
  231.03 1183.47  231.28 1183.46  232.66 1183.43  233.68 1183.39  234.59 1183.37
   235.8 1183.31  236.13  1183.3  237.17 1183.25  239.37 1183.18  241.77 1183.09
  243.39 1183.04  244.46    1183  248.75  1182.9  250.81 1182.85  255.15 1182.74
  255.39 1182.73  257.69 1182.67  259.49 1182.62  260.96 1182.57  265.45 1182.45
  265.68 1182.44  268.21 1182.37  268.33 1182.36  272.03 1182.34  273.36 1182.42
  274.69 1182.52  277.39 1182.73  279.67 1182.92  281.14 1183.06   283.3 1183.25
  306.76 1183.25  307.81 1183.27  320.16 1183.36   321.3 1183.34  321.91 1183.32
  322.52 1183.31  325.11 1183.25  325.77 1183.23  327.39 1183.19  331.09 1183.11
  332.25 1183.08  333.36 1183.06  335.66 1183.01   335.7    1183  342.83    1183
  343.19 1183.97  343.27 1184.25  343.32 1184.57  343.36    1185  344.91    1185
  344.98 1184.75  345.17 1184.25  345.33  1183.5  345.34 1183.25  346.99 1183.25
  347.95  1183.3  348.31 1183.31  351.03 1183.44     353 1183.52  354.55 1183.59
  355.18 1183.61  356.06 1183.65  357.87 1183.72   358.1 1183.72  358.68 1183.75
  359.33 1183.76   360.2 1183.79  361.33 1183.81   362.5 1183.84     363 1183.86
  363.72 1183.87  364.94 1183.91  365.59 1183.92  368.04    1184  368.51 1184.07
  369.03 1184.25  369.11  1184.5  369.15 1184.75  370.36    1185  384.03    1185

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  200.73     .03  343.36     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        200.73  343.36            12.91   13.19   13.47             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0     131 1184.89       F
Right Levee     Station=  343.45      Elevation=    1185

CROSS SECTION
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ScourAnalysis.rep

RIVER: Khowst
REACH: Reach1             RS: 189.8

INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  1184.5    6.09  1184.5    6.99  1184.3    8.39    1184    9.64    1184
   10.07 1184.06   10.96    1184   12.09 1183.97   13.61  1183.9   14.42 1183.87
   16.15 1183.84   18.66 1183.79    20.9 1183.75   24.17 1183.75   25.19 1183.79
    25.3 1183.78   26.05 1183.81   26.27  1183.8   26.97 1183.82   28.37 1183.83
   28.92 1183.84   39.51    1184   65.84    1184   67.74 1183.75   69.15  1183.6
   70.13  1183.5   71.01  1183.4   72.03 1183.34   72.54  1183.3   73.58 1183.25
   76.26 1183.19    76.8 1183.17   78.17 1183.14   78.85 1183.11   79.61 1183.09
   81.51    1183   82.91 1182.83   84.22 1182.75   85.37 1182.74   88.12 1182.69
   90.25 1182.66   91.42 1182.63   92.78 1182.61   94.53 1182.58    95.4 1182.56
   97.38 1182.53   98.82  1182.5  102.59  1182.5  105.37 1182.56  106.11 1182.57
  107.25  1182.6  109.08 1182.63  110.21 1182.66  111.82 1182.69  112.62 1182.71
  114.76 1182.75   116.5 1182.82  117.37 1182.85  117.96 1182.88  120.26 1182.97
  120.91    1183  124.07 1183.25  125.28 1183.34  127.58  1183.5  129.35 1183.56
   130.1 1183.57  131.63  1183.6  132.44  1183.6  133.47 1183.62   136.3 1183.65
  137.57 1183.66  138.21 1183.67  140.71 1183.69  142.47  1183.7  148.12 1183.75
  159.37 1183.75  160.42 1183.74  161.05 1183.74  161.87 1183.73  162.87 1183.73
  163.02 1183.72  163.87 1183.72  165.14  1183.7  165.71  1183.7   166.8 1183.68
  167.37 1183.66  168.45 1183.64  169.29 1183.61   171.8 1183.54  172.45 1183.53
  173.41  1183.5  178.72  1183.5  180.02 1183.54  181.37 1183.57  184.39 1183.66
  187.73 1183.75  200.37 1183.75  200.54  1183.5  200.65 1183.25  214.33 1183.25
  215.17 1183.27  216.82 1183.27  217.13 1183.28  219.37 1183.28  223.26 1183.25
  226.97 1183.25  231.35 1183.12  232.07 1183.11  233.47 1183.07  236.77    1183
     237    1183  239.37 1182.94   239.8 1182.94   240.4 1182.92   241.5  1182.9
  242.31 1182.88  243.55 1182.86  244.34 1182.84  245.87 1182.81   246.1  1182.8
  247.24 1182.78  250.93 1182.69   252.3 1182.66  253.09 1182.65  254.14 1182.62
  255.98 1182.59  257.79 1182.55  259.35 1182.53  259.63 1182.52  260.93  1182.5
  261.95 1182.47  264.72  1182.4  268.17  1182.3  269.68 1182.25  273.94 1182.25
  276.33  1182.4  277.82  1182.5  281.74 1182.75  282.73 1182.84  284.61    1183
  289.96 1183.14  291.18 1183.15  291.58 1183.16  297.22 1183.25  303.57 1183.25
  312.06 1183.46  313.55  1183.5  321.06  1183.5  324.98 1183.25  327.76 1183.07
  332.62 1182.77  332.86 1182.75  336.03  1182.9  336.35 1182.92   338.1    1183
  338.14 1182.75  338.15 1183.25   338.3 1184.13  338.42  1184.5  338.48 1184.75
  340.36 1184.75  340.39 1183.69  340.42  1184.5  340.48 1184.25  340.57    1184
  340.69 1183.75   341.2  1183.7  341.47  1183.7  342.31 1183.65  342.91 1183.65
  343.34 1183.64  344.07 1183.64  344.95 1183.61  346.73 1183.42  347.81 1183.41
  351.44 1183.41  353.62 1183.43  354.58 1183.45  355.89 1183.46   356.1 1183.47
  357.34 1183.48  358.37  1183.5  359.26 1183.51  360.26 1183.53  361.29 1183.54
  362.57 1183.57  363.43 1183.58  364.26  1183.6  365.03 1183.61   366.5 1183.64
  368.26 1183.69  369.91 1183.92  370.03 1183.95  370.07 1183.75  370.09 1184.25
  370.22 1184.75  372.41 1184.84  374.26 1184.92  375.99    1185  380.83 1185.15

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  200.37     .03  338.48     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        200.37  338.48            10.85   11.58   12.32             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0     125 1185.18       F
Right Levee     Station=  340.07      Elevation= 1184.76

CROSS SECTION
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ScourAnalysis.rep

RIVER: Khowst
REACH: Reach1             RS: 178.2

INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1183.77     .06 1183.75     .58 1183.55      .7  1183.5    3.67  1183.5
    3.84 1183.54    3.89 1183.54    4.02 1183.56    4.11 1183.55     4.2 1183.55
    4.29 1183.54    4.37 1183.54     5.6 1183.53   17.24 1183.71   21.42 1183.71
   34.36 1183.75      41 1183.75   42.41 1183.78   42.78 1183.78   45.57 1183.83
   45.85 1183.84   46.19 1183.84   46.96 1183.85   48.81 1183.89   50.84 1183.92
   51.76 1183.94   52.28 1183.95   53.78 1183.96   56.06    1184   62.85    1184
   63.96 1183.99   64.35    1184   70.64    1184      71 1183.99   71.75 1183.98
   71.83 1183.98   72.82 1183.97   72.95 1183.97   74.01 1183.96   75.04 1183.92
   75.73 1183.88   76.54 1183.87   77.98 1183.75   78.11 1183.74   80.56  1183.5
   82.14 1183.35   83.14 1183.25   85.24 1183.18      91    1183   91.73 1182.89
   92.72 1182.75   93.23 1182.68   93.42 1182.67   94.11 1182.59   94.65 1182.57
   94.89 1182.55    96.1 1182.52    96.2 1182.51   96.94  1182.5   98.37  1182.5
   99.54 1182.49  101.15 1182.48  102.59 1182.47  102.66 1182.47  103.85 1182.46
  104.75 1182.46  105.26 1182.45  105.71 1182.45  117.12 1182.44   118.7 1182.47
  120.32 1182.49  120.96  1182.5  121.12  1182.5  122.29 1182.53  122.82 1182.55
  124.34 1182.59  125.65 1182.63  128.41 1182.71  129.72 1182.75  129.82 1182.75
  135.77    1183  135.87    1183  137.79 1183.08  139.98 1183.12  143.91 1183.21
  144.58 1183.23  145.45 1183.25  147.31  1183.3  147.65  1183.3  148.56 1183.32
  150.71 1183.37  151.27 1183.39  151.88  1183.4  152.32 1183.41  153.42 1183.44
  153.78 1183.44  154.45 1183.45  154.98 1183.46  156.64 1183.48  157.25 1183.49
  158.02 1183.49  158.04  1183.5  158.12  1183.5  158.23 1183.49  158.25  1183.5
  158.53 1183.49  159.07 1183.49  161.52  1183.5  190.97  1183.5  197.17 1183.66
  198.61  1183.7  200.36 1183.75  204.24 1183.75   204.3 1183.64  204.37  1183.5
  204.44 1183.38  204.55 1183.15  204.61    1183  219.21    1183   220.1 1183.01
  223.76 1183.01  225.03 1183.02  228.52 1183.02  232.48    1183  235.63    1183
  236.19 1182.99  236.43 1182.98  238.72 1182.92  240.28 1182.87  241.65 1182.83
  241.79 1182.83  243.28 1182.78  243.62 1182.77   243.8 1182.77   244.4 1182.75
  250.67 1182.64  259.68  1182.5   262.9 1182.44  263.75 1182.43   266.9 1182.38
  268.91 1182.35  272.59  1182.3  273.57 1182.28  275.91 1182.25  282.05 1182.25
  285.01 1182.39  286.02 1182.43  287.37  1182.5  288.78 1182.59  290.58  1182.7
  291.43 1182.75  295.65 1182.97   296.2    1183  302.28 1183.16  305.48 1183.25
  305.85 1183.25  309.89 1183.34  311.28 1183.36  312.41 1183.39  313.49 1183.41
  315.36 1183.44  315.91 1183.45  318.09  1183.5  330.51  1183.5  331.81 1183.33
   333.1 1183.15  334.21    1183  334.99 1182.93  337.53 1182.75  338.41 1182.75
  338.42 1182.91  338.44 1183.09  338.45 1183.22  338.46 1183.25  338.47 1183.41
  338.48  1183.5  338.51  1183.9  338.52    1184  338.54 1184.48  338.56 1184.61
  338.59 1184.75  340.54 1184.75  340.59 1184.58  340.68 1184.32  340.84 1183.75
  341.82 1183.75  342.51 1183.79  344.53  1183.9  346.26    1184     347 1184.04
  348.26 1184.11  349.91 1184.21  350.69 1184.25  352.93 1184.38  355.34 1184.51
  357.72 1184.59  358.39 1184.58  359.18 1184.57  359.44 1184.57  360.23 1184.56

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  200.36     .03  338.59     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        200.36  338.59            18.59   19.58   20.56             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0     129 1184.88       F
Right Levee     Station=  340.33      Elevation= 1184.77

CROSS SECTION
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ScourAnalysis.rep
RIVER: Khowst
REACH: Reach1             RS: 158.7

INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1183.46    1.14 1183.47    2.66  1183.5   11.44  1183.5    15.8 1183.57
   25.17 1183.58   25.94 1183.58   34.97  1183.6    36.7 1183.62   40.32 1183.63
   52.41 1183.75    62.4 1183.75   65.29 1183.69   65.78  1183.7   66.41 1183.69
   66.77 1183.67    68.7  1183.6   69.08 1183.58      70 1183.56   71.32 1183.52
   71.46 1183.51   74.14 1183.48   75.42 1183.48   76.84 1183.47    79.2 1183.45
    79.6 1183.44   80.98 1183.43   81.58 1183.41   82.74  1183.4   83.53 1183.37
   84.35 1183.36   85.29 1183.32    85.7 1183.32   86.64 1183.27   89.13 1183.15
   92.01    1183   94.16 1182.88   96.31 1182.75   96.73 1182.66    98.8 1182.25
  105.87 1182.25  108.11 1182.23  110.81 1182.23   114.1 1182.25  119.19 1182.25
  121.33 1182.31   123.2 1182.36  123.85 1182.38  125.47 1182.42  126.53 1182.45
  128.61  1182.5  130.67 1182.57  133.81 1182.68  134.48  1182.7  141.37 1182.98
  141.74    1183     142    1183  146.43 1183.05  147.69 1183.07  148.25 1183.07
  151.35  1183.1  151.69 1183.11  155.26 1183.14  155.62 1183.14  156.55 1183.15
  168.05 1183.23  168.46 1183.23  171.21 1183.26   173.3 1183.29  173.73  1183.3
  175.24 1183.32  176.99 1183.34  177.94 1183.35  178.18 1183.36  179.71 1183.37
  181.77  1183.4  182.41  1183.4  182.87 1183.41   184.3 1183.42  184.48 1183.43
  186.18 1183.44  186.68 1183.45  187.15 1183.45  187.29 1183.46  188.12 1183.46
  188.93 1183.47  190.95 1183.47  191.33 1183.49  191.36 1183.48  191.79  1183.5
   197.3  1183.5  197.94    1183   198.1 1182.75  208.82 1182.75  209.31 1182.76
  211.75  1182.8   212.6 1182.81  213.81 1182.82  214.12 1182.83  215.24 1182.84
  216.82 1182.86  217.15 1182.86  218.24 1182.88  222.81 1182.88  224.33 1182.86
   224.4 1182.85  225.73 1182.84  226.01 1182.83  228.22  1182.8  230.86 1182.77
  232.17 1182.75   232.4 1182.75  236.06  1182.7  236.69 1182.69  237.21 1182.69
   238.8 1182.67  239.52 1182.65  240.31 1182.64  241.28 1182.62   241.9 1182.62
  244.03 1182.57  244.23 1182.57  247.38  1182.5  247.47  1182.5  251.17 1182.43
  251.56 1182.42   253.7 1182.38  254.94 1182.35  258.48 1182.32  259.17  1182.3
  260.63 1182.29  262.25 1182.27  263.42 1182.25   264.2 1182.21   266.3 1182.08
  267.78    1182  268.03 1181.99  269.17 1181.92  269.34 1181.92  270.28 1181.89
  270.72 1181.87  271.59 1181.86  271.95 1181.86  272.28 1181.85  273.47 1181.85
  273.78 1181.86  274.34 1181.85  274.79 1181.87  275.49 1181.86  276.07 1181.89
  276.29 1181.89  277.43 1181.94  278.66    1182  285.19    1182  285.51  1182.1
  285.92 1182.15  286.84 1182.33  288.85  1182.5  288.94 1182.38  289.08 1182.25
   289.1 1182.75  289.21 1182.83  289.34 1182.99  289.82  1183.5  289.93 1183.75
  290.02 1184.18  290.06  1184.5  290.18  1184.5  290.24 1184.25  290.34    1184
   291.4    1184  291.43 1184.21  291.49 1184.75  291.59    1185   292.1 1185.43
  292.35 1185.59  293.01 1185.93  293.76 1186.33     294 1186.54  295.02  1187.5
     296 1187.62  296.51 1187.71  296.92 1187.82  297.25 1187.85  297.58  1187.9
     298 1187.95  298.65 1187.97     299    1188  299.53    1188  300.05  1188.2
  300.74 1188.25  301.37 1188.39  301.89  1188.5  303.31 1188.59  303.45 1188.62
  304.19 1188.75  304.81 1188.77  306.41  1188.8   310.2 1188.86  310.42 1188.85

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   197.3     .03  290.06     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         197.3  290.06            17.86   18.82   19.79             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0     123 1187.47       F
Right Levee     Station=  290.13      Elevation= 1184.51

CROSS SECTION

RIVER: Khowst
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ScourAnalysis.rep
REACH: Reach1             RS: 139.8

INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1183.25    1.25 1183.25    1.83 1183.26    1.96 1183.27    5.43 1183.34
    6.13 1183.35    6.73 1183.37   10.12 1183.44   10.37 1183.44   11.91 1183.46
   12.42 1183.46   12.96 1183.45   14.25 1183.48   15.33 1183.48   16.57  1183.5
   27.83  1183.5   31.57 1183.53   31.81 1183.53   35.02 1183.56   35.49 1183.57
   36.13 1183.57   43.31 1183.63   44.38 1183.65   44.73 1183.65   49.04 1183.67
   49.68 1183.69   50.42 1183.69    52.7 1183.53   54.13  1183.5   59.19  1183.5
   60.12 1183.47   60.18 1183.46   62.42 1183.36   63.13 1183.32   64.56 1183.25
   65.49 1183.21   65.81 1183.21   67.07 1183.17   70.69 1183.11   73.98 1183.11
    74.2  1183.1   78.27 1183.06   79.67 1183.03   80.91    1183   81.16 1182.99
   84.31 1182.92   85.76 1182.88   87.51 1182.84   90.15 1182.75   90.63 1182.51
   91.12 1182.25   92.19 1182.22   92.46 1182.22   93.99 1182.18   94.79 1182.17
   96.93 1182.12   97.86 1182.11   99.11 1182.08  100.47 1182.06  102.23 1182.04
   102.8 1182.03  104.51 1182.01  105.71    1182  108.39    1182  109.03    1182
  113.44 1182.07   116.1 1182.11  118.11 1182.15  118.37 1182.16  122.98 1182.25
  123.61 1182.25  124.52 1182.28  126.07 1182.32  126.62 1182.34  127.28 1182.35
  132.65  1182.5  134.72 1182.57  136.99 1182.65  138.14  1182.7  138.59 1182.71
  139.69 1182.75  142.06 1182.84  142.53 1182.85  144.58 1182.93  145.43 1182.95
  146.08 1182.97  146.81 1182.97  148.23 1182.98  148.32 1182.99  149.92 1182.99
   151.3    1183  152.81    1183  153.62 1183.01  157.06 1183.01  157.08 1183.02
  158.51 1183.02  162.53 1183.03  162.68 1183.04  164.56 1183.05  165.76 1183.06
  166.18 1183.06  167.69 1183.07  168.29 1183.08  169.73 1183.09  170.73 1183.11
  172.05 1183.11  172.59 1183.12  174.46 1183.14  175.64 1183.15  176.34 1183.16
  176.81 1183.16  179.01 1183.12  179.19 1183.11  179.55 1183.12   180.1 1183.09
  180.42  1183.1  181.03 1183.05  181.22 1183.06  181.81    1183  181.87 1182.75
  185.37  1182.7  188.29 1182.65  189.72 1182.63  191.39  1182.6  192.84 1182.58
  193.64 1182.56  194.06 1182.56  194.91 1182.54  195.49 1182.54  195.83 1182.53
  197.79 1182.51  199.38 1182.51  200.57  1182.5  200.99  1182.5  202.47 1182.48
   205.7 1182.46  207.39 1182.44  207.77 1182.44  209.87 1182.41  210.47 1182.39
   211.1 1182.38  214.48 1182.37  215.74 1182.38  218.94 1182.39  219.39  1182.4
  225.47 1182.39  228.38 1182.42  229.83 1182.42  231.23 1182.43  231.64 1182.43
  233.51 1182.44  234.98 1182.45  236.68 1182.45  236.95 1182.46  238.14 1182.43
  239.02 1182.43  239.64 1182.44   240.1 1182.41  240.59 1182.41  240.88 1182.42
  244.23 1182.03  245.55 1181.89   246.3 1181.82  247.14 1181.75  248.72 1181.75
  248.83 1182.68  248.86    1183  248.89 1183.16  248.97 1183.75  249.13  1184.5
  249.15    1185  249.17 1184.91  249.21  1184.5  249.25 1184.25  249.39 1183.75
  249.93 1183.75  249.95 1183.91  250.05  1184.5  250.09 1184.63  250.12    1185
   250.2 1185.25  250.41  1185.5  250.82 1186.02  250.99 1186.25  251.08  1186.5
  251.47    1188  251.49 1188.25   252.3 1188.29  253.17 1188.35  254.19  1188.4
  255.62  1188.5  256.62 1188.62   257.6 1188.75  257.91 1188.77  260.57    1189
  261.29 1189.05  264.56 1189.25  268.07 1189.47  268.58  1189.5  268.93 1189.53

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  172.05     .03  249.15     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        172.05  249.15            24.41    25.9   27.38             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0     108    1186       F
Left Levee      Station=   50.42      Elevation= 1183.69
Right Levee     Station=  249.15      Elevation= 1185.01

CROSS SECTION

RIVER: Khowst
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ScourAnalysis.rep
REACH: Reach1             RS: 113.9

INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1183.32     2.6 1183.32    3.21 1183.31    4.11  1183.3    4.96 1183.29
    6.38 1183.27    7.51 1183.25    8.12 1183.23   15.67    1183   16.49 1182.97
    16.7 1182.97    16.8 1182.96      17 1182.96   17.36 1182.95   17.97 1182.93
   20.21 1182.86   23.34 1182.75   23.78 1182.75    28.9 1182.63   29.86  1182.6
   31.23 1182.57   31.38 1182.56   31.66 1182.56    33.2 1182.51   33.29 1182.51
   33.72  1182.5   35.07 1182.44   35.76 1182.41    36.3 1182.39   38.59 1182.26
   38.67 1182.26    38.8 1182.25   42.47  1182.1   44.86    1182   52.61    1182
   60.69    1182   64.37  1182.1   68.59 1182.21   69.24 1182.23    69.4 1182.24
   69.95 1182.25   70.55 1182.25   75.89 1182.31   77.01 1182.32   77.35 1182.32
   78.19 1182.33   78.68 1182.34   79.34 1182.34   80.06 1182.35      81 1182.36
   81.55 1182.37   87.21 1182.43    91.2 1182.48   91.49 1182.48   93.34  1182.5
   95.53 1182.56      97  1182.6   99.14 1182.66  102.46 1182.74  102.62 1182.74
  102.93 1182.75   107.7 1182.75  109.09 1182.69  109.81 1182.67  111.09 1182.61
  112.78 1182.55  113.17 1182.54  114.14  1182.5  115.58 1182.45  116.93  1182.4
  117.04  1182.4  117.57 1182.38  117.97 1182.37  118.15 1182.36  118.28 1182.36
  118.55 1182.35  119.01 1182.34  119.83 1182.31  120.16  1182.3  121.58 1182.25
  121.76 1182.25  124.03  1182.2  124.56 1182.19  126.52 1182.15  127.42 1182.14
  128.83 1182.11  129.82 1182.09  130.71 1182.08  131.35 1182.07  131.69 1182.06
  132.21 1182.05  132.34 1182.05  133.72 1182.04  133.93 1182.04  134.08 1182.05
  134.89 1182.05  135.21 1182.06  135.55 1182.06  136.18 1182.07  137.07 1182.09
  137.62 1182.09  138.59 1182.11  139.77 1182.11  140.81 1182.13  141.18 1182.13
  142.09 1182.14   142.3 1182.14  143.05 1182.15  143.15 1182.15  143.75 1182.16
   147.6    1182  154.42 1182.06  161.21 1182.12  161.38 1182.12  168.58 1182.25
  170.26 1182.25   170.7 1182.25  171.53 1182.25  172.69 1182.25  173.75 1182.25
  176.64 1182.25  176.64 1182.26  176.74 1182.39  176.82  1182.5  176.82 1182.51
     177 1182.75  177.17 1182.99  177.18    1183  177.24 1183.09  177.36 1183.25
  177.37 1183.26  177.55  1183.5  177.73 1183.75  177.83 1183.88  177.89 1183.96
  177.92    1184  178.06 1184.19  178.11 1184.25   178.2 1184.35  178.32  1184.5
  178.41  1184.6  178.54 1184.75  178.66 1184.89  178.75    1185  178.91 1185.18
  178.97 1185.25  179.04 1185.25  179.13 1185.25  179.13 1185.22  179.14    1185
  179.15 1184.99  179.15 1184.98  179.17 1184.75  179.18 1184.65  179.21  1184.5
  179.23  1184.4  179.27 1184.25  179.29 1184.12   179.3    1184  179.32 1183.88
  179.34 1183.75  179.86 1183.75  179.87 1183.75  179.88 1183.75  179.88 1183.77
  179.89 1183.81  179.91    1184  179.92 1184.08  179.94 1184.25  179.96  1184.4
  179.98  1184.5  180.01  1184.7  180.02 1184.75  180.06 1184.97  180.06    1185
  180.06 1185.05  180.08 1185.25   180.1 1185.49   180.1  1185.5  180.11 1185.68
  180.12 1185.75  180.17 1185.89   180.2    1186  180.37 1186.08  180.71 1186.25
  180.87 1186.33  181.22  1186.5  181.63 1186.68  181.81 1186.75   182.4 1186.95
  182.56    1187  182.67 1187.04  183.34 1187.25  183.83 1187.33   184.8  1187.5
  186.43 1187.61  187.87 1187.71  188.52 1187.75  191.22 1187.88   191.9 1187.91

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   107.7     .03  178.97     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         107.7  178.97             26.6    28.2   30.23             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0      47    1187       F
Right Levee     Station=  179.04      Elevation= 1185.25

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 85.7
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INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1182.87    5.32 1182.78    5.36 1182.78    5.67 1182.75    6.48 1182.68
    6.94 1182.67    7.67 1182.62    8.21 1182.59     9.5 1182.56   10.01 1182.54
   11.49  1182.5   11.77  1182.5   12.13 1182.49   12.64 1182.49   19.68 1182.44
   19.87 1182.43   20.08 1182.43   20.51 1182.42   21.26 1182.41   22.35  1182.4
   25.28 1182.39   26.13 1182.37   27.65 1182.33   30.56 1182.25   30.81 1182.24
   31.01 1182.23   34.31 1182.11   36.87    1182   36.89    1182   43.76 1181.89
   49.59  1181.8   50.76 1181.78   50.96 1181.78   51.46 1181.77   52.59 1181.75
   55.73 1181.75   56.31 1181.76   56.53 1181.76   60.82 1181.84   62.17 1181.86
   63.64 1181.89   65.84 1181.93    66.7 1181.94   67.74 1181.96   68.47 1181.97
   69.98 1181.99   70.55    1182   71.92 1182.02    72.1 1182.02   73.98 1182.05
   74.49 1182.06   76.12 1182.08   76.97  1182.1   78.23 1182.12   79.31 1182.13
   80.15 1182.15   81.23 1182.16   81.72 1182.17   81.96 1182.18   82.71 1182.19
   82.94 1182.19   83.25  1182.2   83.57  1182.2   84.27 1182.21   84.51 1182.21
   85.76 1182.23   85.89 1182.23   87.65 1182.25   87.95 1182.25   89.41 1182.26
   91.03 1182.27   91.17 1182.27   98.77 1182.29   100.4 1182.29  101.66 1182.28
  103.99 1182.28  104.71 1182.27  105.03 1182.27  109.65 1182.25  111.12 1182.25
   112.1 1182.23   112.2 1182.23   113.1 1182.22  113.56 1182.21  113.68 1182.21
  114.48  1182.2  114.58  1182.2  115.52 1182.18  115.87 1182.18  116.72 1182.16
   117.1 1182.16  118.09 1182.14  118.58 1182.14  122.78 1182.05  123.24 1182.04
  124.67    1182  128.13 1181.84  129.46 1181.78  130.21 1181.75  135.11 1181.75
  135.27 1181.76  135.33 1181.76  138.86 1181.85  140.15 1181.87  142.01 1181.91
  144.24 1181.93  149.24    1182  150.39    1182  152.69    1182  154.39 1182.01
  156.28 1182.01  157.09 1182.02  157.35 1182.03  159.06 1182.04  161.03 1182.05
  161.49 1182.05  162.12 1182.07     163 1182.08  164.11  1182.1  164.39 1182.11
  165.52 1182.13  165.99 1182.14  166.54 1182.15  166.82 1182.15  169.22  1182.2
  171.56 1182.25  171.71 1182.34  171.95  1182.5  172.17 1182.65  172.33 1182.75
  172.66 1182.97  172.71    1183  172.89 1183.12  173.09 1183.25  173.22 1183.34
  173.47  1183.5  173.77  1183.7  173.85 1183.75  174.03 1183.88   174.3 1184.06
  174.84 1184.44  174.93  1184.5  175.06 1184.59  175.29 1184.75  175.37 1184.81
  175.64    1185  175.95 1185.22  175.99 1185.25  176.23 1185.25  176.26 1185.11
  176.27    1185  176.31 1184.79  176.32 1184.75  176.35  1184.5  176.37 1184.28
  176.38 1184.25  176.38 1184.19   176.4    1184  176.42 1183.84  176.43 1183.75
  176.43 1183.69  176.45  1183.5  176.95  1183.5     177 1183.75  177.04 1183.98
  177.05    1184  177.05 1184.03  177.06 1184.09  177.09 1184.25   177.1 1184.37
  177.12  1184.5  177.15 1184.75  177.16 1184.79  177.18    1185  177.19 1185.04
   177.2 1185.25  177.37  1185.3  178.08  1185.5  178.42 1185.61  178.89 1185.75
  179.34 1185.89  179.69    1186  180.42 1186.23  180.47 1186.25  180.59 1186.29
  181.24  1186.5  181.72 1186.66     182 1186.75  182.57 1186.94  182.76    1187
  182.97 1187.07  183.54 1187.25  184.67 1187.34  186.59  1187.5  189.23 1187.67
  190.53 1187.75  194.26 1187.99  194.44    1188  195.58 1188.07  195.85 1188.09

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   98.77     .03  175.95     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         98.77  175.95            32.96   32.42   31.88             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0      38    1186       F
Right Levee     Station=  176.22      Elevation= 1185.25

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 53.3

Page 30



ScourAnalysis.rep
INPUT
Description:
Station Elevation Data    num=     200
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0 1182.22    3.68 1182.25    3.96 1182.25    3.97 1182.24    4.21 1182.24
    4.35 1182.23    4.74 1182.21    5.38 1182.19    5.46 1182.18    5.62 1182.18
    6.46 1182.15    6.72 1182.14     7.4 1182.12    7.69 1182.11    7.88 1182.11
    8.37  1182.1    9.31 1182.07    9.87 1182.07   10.21 1182.07   10.61 1182.07
   10.96 1182.06   11.32 1182.06   11.54 1182.06   11.85 1182.06   12.15 1182.06
   12.87 1182.06   13.13 1182.05   14.19 1182.05   14.38 1182.05   14.58 1182.05
   14.75 1182.05   16.04 1182.05   16.17 1182.05   17.62 1182.04   19.14 1182.04
   20.63 1182.03   21.42 1182.03   23.67    1182   24.32    1182   24.76    1182
   25.02    1182   25.21    1182    26.3 1181.98   26.52 1181.98   28.69 1181.94
   29.69 1181.92   31.63 1181.89   34.17 1181.84   35.27 1181.82   38.52 1181.75
    39.3 1181.74   39.37 1181.74   41.78 1181.71   41.96 1181.71    43.9 1181.69
   44.04 1181.69    49.9 1181.69   65.79  1181.7   67.64 1181.72   69.73 1181.75
   70.06 1181.75    74.9 1181.84   76.72 1181.87    81.4 1181.95   82.29 1181.97
   82.82 1181.98    83.3 1181.99    83.4 1181.99   83.43 1181.99   83.47 1181.99
    83.5 1181.99   83.64 1181.99   83.69 1181.99   83.99    1182   84.43    1182
   84.49    1182   84.51    1182   85.03    1182   85.11    1182   85.53    1182
   85.64    1182   86.33    1182   86.64    1182   86.92    1182    87.1    1182
   87.35    1182   87.71    1182   88.74 1181.97   89.69 1181.94   91.29 1181.89
   92.14 1181.86   92.51 1181.85   95.52 1181.75   96.01 1181.73   96.54 1181.72
   99.23 1181.63  103.24  1181.5  104.27  1181.5  106.14  1181.5  108.18 1181.53
  108.64 1181.54  120.47 1181.75  121.62 1181.75  128.03 1181.75  128.07 1181.75
  128.96 1181.75     148 1181.94  150.84 1181.96  151.69 1181.97  154.73    1182
  154.78    1182  154.81    1182  155.09    1182   155.2    1182  155.54    1182
  168.15 1182.25  168.23 1182.25  168.41 1182.25  168.88 1182.49  168.89  1182.5
  169.37 1182.75  169.38 1182.75  169.85    1183  170.18 1183.17  170.33 1183.25
  170.59 1183.38  170.82  1183.5  170.98 1183.58   171.3 1183.75  171.66 1183.94
  171.78    1184   172.2 1184.22  172.26 1184.25  172.39 1184.32  172.74  1184.5
  172.92 1184.59  173.21 1184.74  173.22 1184.75  173.56 1184.75  173.68 1184.75
   173.7 1184.65  173.72  1184.5  173.75 1184.35  173.76 1184.25  173.79 1184.09
   173.8    1184  173.82 1183.88  173.84 1183.75  173.88 1183.51  173.88  1183.5
  173.89  1183.5  173.92  1183.5  174.33  1183.5  174.46  1183.5  174.47 1183.61
  174.48 1183.75   174.5 1183.92  174.51    1184  174.52 1184.08  174.54 1184.25
  174.56 1184.42  174.57  1184.5  174.58  1184.6  174.59 1184.75   174.6  1184.8
  174.62    1185  174.71 1185.19  174.72 1185.21  174.74 1185.25  174.79 1185.26
  176.07  1185.5  177.34 1185.73  177.42 1185.75  177.53 1185.77  178.78    1186
  179.15 1186.07  180.16 1186.25   181.5 1186.49  181.55  1186.5  181.66 1186.52
  182.95 1186.75  184.24 1186.99  184.28 1186.99  184.32    1187  184.35    1187
  185.98 1187.25  187.34 1187.42  187.81 1187.48  187.93  1187.5  188.09 1187.52
  188.81 1187.61  189.95 1187.75  191.54 1187.91  192.61    1188  194.33 1188.09
  196.71 1188.23  196.94 1188.24  197.07 1188.25  199.72 1188.37  201.05 1188.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   85.11     .03  173.22     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         85.11  173.22             34.3   34.17   34.04             .1       .3
Right Levee     Station=  173.67      Elevation= 1184.75

CROSS SECTION

RIVER: Khowst
REACH: Reach1             RS: 19.1

INPUT
Description:
Station Elevation Data    num=     183
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
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       0 1181.73    3.65 1181.75     4.2 1181.75    7.78 1181.75    8.03 1181.75
    8.54 1181.75    9.01 1181.75    9.29 1181.75    9.66 1181.75   10.11 1181.75
   10.34 1181.75   10.96 1181.75   11.72 1181.75   12.59 1181.75   13.48 1181.75
   15.41 1181.75    16.6 1181.75   16.71 1181.75   18.66 1181.75   18.72 1181.75
    19.4 1181.75    21.9 1181.75   23.86 1181.75    25.7 1181.75   27.55 1181.75
   30.33 1181.61   31.48 1181.55   32.08 1181.52   32.77  1181.5   32.81  1181.5
   32.83  1181.5   33.26  1181.5   33.38  1181.5   33.92  1181.5   35.77 1181.45
   36.23 1181.44    37.7 1181.42    38.5  1181.4   39.73 1181.38   40.86 1181.36
   41.72 1181.34   43.07 1181.31   43.54  1181.3   44.92 1181.27   45.07 1181.27
   46.02 1181.25   46.22 1181.24   46.24 1181.24    46.9 1181.23   47.55 1181.21
   47.74 1181.21   48.69 1181.19   49.07 1181.18   50.12 1181.16   50.74 1181.15
   51.69 1181.13   52.53 1181.12   53.28  1181.1   53.84 1181.09   54.26 1181.08
   54.76 1181.07   55.75 1181.05   56.03 1181.05   56.36 1181.04   56.52 1181.04
   56.59 1181.04   56.65 1181.04   56.73 1181.03    56.8 1181.03   61.26 1181.05
   61.47 1181.05   63.11 1181.05    63.3 1181.05   63.49 1181.05   63.66 1181.06
   63.79 1181.06   64.61 1181.06   64.75 1181.07   65.01 1181.07   66.31 1181.08
   66.72 1181.09    67.8  1181.1   68.35 1181.11   69.06 1181.12   69.86 1181.13
   70.65 1181.15   71.19 1181.15   71.53 1181.16    72.3 1181.17   72.42 1181.17
   72.98 1181.18    73.1 1181.18   73.43 1181.19   74.36 1181.19   74.42 1181.19
   74.56 1181.19   74.58 1181.19   74.63 1181.19   74.68 1181.19   74.83 1181.19
   75.15 1181.19   75.69 1181.18   76.45 1181.16   77.18 1181.14   82.11 1181.25
   83.14 1181.25   84.59 1181.25   85.15 1181.25   86.33 1181.25   87.26 1181.25
   91.74 1181.25    97.2 1181.33   97.59 1181.33   99.52 1181.36  101.64 1181.39
  102.46  1181.4  103.18 1181.41  104.12 1181.43  104.63 1181.44  105.84 1181.46
  107.15 1181.48  107.25 1181.49  107.96  1181.5  108.12  1181.5   109.6  1181.5
  109.91  1181.5  110.39  1181.5  112.12  1181.5  121.17 1181.63  121.54 1181.63
  121.69 1181.63  131.25 1181.75   131.4 1181.75  132.06 1181.75  132.16 1181.75
   132.8 1181.75  133.24 1181.75  135.21 1181.75  135.32 1181.75  136.82 1181.75
  137.13 1181.75  137.59 1181.75   138.8 1181.75   139.5 1181.75   140.2 1181.75
  146.68 1181.75  155.17 1181.75  155.44 1181.75  155.45 1181.75  155.46 1181.75
  161.33 1181.83  161.77 1181.85  161.78 1181.85  162.46 1181.89  163.47 1181.94
  163.49 1181.94  164.63    1182  164.66 1182.09  164.73 1182.25  164.81 1182.48
  164.81  1182.5  164.82 1182.52   164.9 1182.75  164.91 1182.78  164.95  1182.9
  164.98    1183  165.76 1183.02  174.94 1183.25  174.96 1183.27  175.27  1183.5
  175.31 1183.53  175.65 1183.75  175.98 1183.96  176.05    1184  176.16 1184.04
   176.6 1184.25  177.13 1184.38  177.65  1184.5  178.55 1184.71  178.73 1184.75
  179.15 1184.85  179.81    1185  179.95    1185

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03   27.55     .03  165.76     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         27.55  165.76            19.02   19.15   14.86             .1       .3

SUMMARY OF MANNING'S N VALUES

River:Khowst

      Reach          River Sta.       n1        n2        n3

 Reach1               442.4              .03       .03       .03
 Reach1               404.5              .03       .03       .03
 Reach1               374.8              .03       .03       .03
 Reach1               349.4              .03       .03       .03
 Reach1               323.9              .03       .03       .03
 Reach1               288.3              .03       .03       .03
 Reach1               253.5              .03       .03       .03
 Reach1               246.8              .03       .03       .03
 Reach1               242.3              .03       .03       .03
 Reach1               235.7        Bridge
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 Reach1               229.1              .03       .03       .03
 Reach1               217.5              .03       .03       .03
 Reach1               203.0              .03       .03       .03
 Reach1               189.8              .03       .03       .03
 Reach1               178.2              .03       .03       .03
 Reach1               158.7              .03       .03       .03
 Reach1               139.8              .03       .03       .03
 Reach1               113.9              .03       .03       .03
 Reach1               85.7               .03       .03       .03
 Reach1               53.3               .03       .03       .03
 Reach1               19.1               .03       .03       .03

SUMMARY OF REACH LENGTHS

River: Khowst

      Reach          River Sta.      Left     Channel    Right

 Reach1               442.4            38.39     37.93     36.85
 Reach1               404.5            24.56      29.7     32.53
 Reach1               374.8            24.08     25.43     28.97
 Reach1               349.4            25.99     25.41     24.87
 Reach1               323.9            41.99     35.66     34.62
 Reach1               288.3            35.93     34.74     33.46
 Reach1               253.5             6.65      6.77      6.89
 Reach1               246.8              4.5       4.5       4.5
 Reach1               242.3             13.2      13.2      13.2
 Reach1               235.7        Bridge
 Reach1               229.1            11.25     11.51     11.76
 Reach1               217.5            14.15     14.53     14.91
 Reach1               203.0            12.91     13.19     13.47
 Reach1               189.8            10.85     11.58     12.32
 Reach1               178.2            18.59     19.58     20.56
 Reach1               158.7            17.86     18.82     19.79
 Reach1               139.8            24.41      25.9     27.38
 Reach1               113.9             26.6      28.2     30.23
 Reach1               85.7             32.96     32.42     31.88
 Reach1               53.3              34.3     34.17     34.04
 Reach1               19.1             19.02     19.15     14.86

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Khowst

      Reach          River Sta.     Contr.    Expan.

 Reach1               442.4           .1        .3
 Reach1               404.5           .1        .3
 Reach1               374.8           .1        .3
 Reach1               349.4           .1        .3
 Reach1               323.9           .1        .3
 Reach1               288.3           .1        .3
 Reach1               253.5           .3        .5
 Reach1               246.8           .3        .5
 Reach1               242.3           .1        .3
 Reach1               235.7    Bridge
 Reach1               229.1           .3        .5
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 Reach1               217.5           .1        .3
 Reach1               203.0           .1        .3
 Reach1               189.8           .1        .3
 Reach1               178.2           .1        .3
 Reach1               158.7           .1        .3
 Reach1               139.8           .1        .3
 Reach1               113.9           .1        .3
 Reach1               85.7            .1        .3
 Reach1               53.3            .1        .3
 Reach1               19.1            .1        .3

Profile Output Table - Standard Table 1

  Reach         River Sta     Profile   Q Total   Min Ch El   W.S. Elev   Crit W.S.
 E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top Width   Froude # Chl
                                         (m3/s)         (m)         (m)         (m)
       (m)        (m/m)      (m/s)        (m2)         (m)

  Reach1        442.4         PF 1       680.00     1185.43     1186.83
   1187.08     0.004900       2.32      309.90      340.36           0.74
  Reach1        404.5         PF 1       680.00     1185.13     1186.67
   1186.90     0.004222       2.20      321.47      333.16           0.69
  Reach1        374.8         PF 1       680.00     1185.18     1186.59     1186.28
   1186.80     0.003171       1.95      335.25      341.99           0.60
  Reach1        349.4         PF 1       680.00     1184.74     1186.52     1186.14
   1186.72     0.002718       1.95      339.33      355.07           0.57
  Reach1        323.9         PF 1       680.00     1184.50     1186.42     1186.02
   1186.65     0.002804       2.17      320.56      330.25           0.59
  Reach1        288.3         PF 1       680.00     1184.14     1186.21     1185.93
   1186.52     0.003917       2.48      275.93      312.33           0.69
  Reach1        253.5         PF 1       680.00     1184.25     1186.12     1185.70
   1186.39     0.002851       2.33      294.59      328.37           0.61
  Reach1        246.8         PF 1       680.00     1184.25     1186.07     1185.66
   1186.35     0.002936       2.37      290.43      324.42           0.62
  Reach1        242.3         PF 1       680.00     1184.25     1186.06     1185.63
   1186.34     0.002881       2.33      292.12      320.48           0.61
  Reach1        235.7                    Bridge

  Reach1        229.1         PF 1       680.00     1184.25     1185.75     1185.49
   1186.01     0.004261       2.44      267.45      318.24           0.71
  Reach1        217.5         PF 1       680.00     1184.03     1185.24     1185.24
   1185.74     0.008329       2.78      220.51      350.10           0.94
  Reach1        203.0         PF 1       680.00     1182.34     1184.53     1184.36
   1184.89     0.004644       2.81      258.16      308.27           0.76
  Reach1        189.8         PF 1       680.00     1182.25     1184.48     1184.29
   1184.83     0.004250       2.78      264.08      332.21           0.73
  Reach1        178.2         PF 1       680.00     1182.25     1184.49     1184.13
   1184.77     0.002928       2.42      297.04      338.54           0.61
  Reach1        158.7         PF 1       680.00     1181.85     1184.35     1184.01
   1184.70     0.003194       2.80      263.46      290.04           0.66
  Reach1        139.8         PF 1       680.00     1181.75     1183.92     1183.91
   1184.58     0.008013       3.67      189.13      249.01           0.99
  Reach1        113.9         PF 1       680.00     1182.00     1183.67     1183.67
   1184.37     0.007939       3.78      183.30      177.67           1.00
  Reach1        85.7          PF 1       680.00     1181.75     1183.41     1183.41
   1184.10     0.008045       3.63      184.96      173.33           1.00
  Reach1        53.3          PF 1       680.00     1181.50     1183.04     1183.04
   1183.63     0.008404       3.44      200.24      169.93           1.00
  Reach1        19.1          PF 1       680.00     1181.03     1182.70     1182.70
   1183.31     0.008339       3.52      197.82      164.88           1.01
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Design Analysis 
 

Discipline: Geotechnical Date: September 29, 2011 

 

Design Submittal: Final Design Submittal 

Site Location: Khost Province, Afghanistan  

Prepared By: Tetra Tech 

 

I. General Summary: 

The existing Sagai wadi, located in the province of Khost Afghanistan, floods during periods 

of the spring ice melting and the summer rainy season.  During these periods, the existing 

concrete roadway across the wadi overtops and the 315m crossing is impassable.  In addition, 

due to the strong flows and the scour-susceptible soils at the site, the concrete road is 

deteriorated. 

 

The objective is to perform final design for a new bridge crossing adjacent to the concrete 

roadway.  The proposed bridge superstructure and substructure will be constructed out of 

reinforced concrete.  Approach roadway work will be required to transition from the existing 

roadway to the bridge.  Riprap will be used to protect the substructure and approaches, as 

required for scour protection. 

 

II. Detailed Analysis: 

A geotechnical field investigation was performed on May 24, 2011 and June 1, 2011 by 

Others.  Soil samples were obtained from 12 boreholes drilled along the alignment of the 

proposed bridge and 12 test pits.  Laboratory analysis of the samples was also performed to 

obtain engineering characteristics of the bridge’s subgrade.   

 

After review of laboratory analysis results presented in the soil investigation report developed 

by Others and evaluation of construction techniqes and means available in the area, it was 

decided to construct spread footings at the abutments and piers of the bridge.   

 

The groundwater level and channel grade were assumed when calculating bearing capacity, 

active soil pressure forces, and passive resistance forces.  The soil investigation report 

presented bearing capacity recommendations.  These recommendations were not used since 

the results were obtained assuming the soils were not submerged.  Tetra Tech’s calculations 

assumed a submerged soil scenario and provided conservatism in the calculations by 

decreasing the soil’s allowable bearing capacity and passive resistance forces.  

 

Once the footing widths were determined based on the obtained bearing capacity, the footings 

were checked for overall stability, sliding, and overturning.  Dead load, live load and seismic 

forces were used to perform these checks in addition to active soil pressure forces and passive 

resistance forces. 

 

The annual construction season is restricted to approximately six months, including 

mobilization and demobilization, due to seasonal spring thaws and the summer rainy season.  

The substructure construction will require a large labor force, as well as potentially 

dewatering and support-of-excavation in order to construct the proposed foundation in the 

dry.   
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III. Basis of Design 

� Groundwater level at channel grade. 

� Submerged unit weight of soil 

� Factor of Safety = 2.5 

 

IV. Material Properties 

 

Soil properties: 

� Dry Unit Weight of Soil 18.6 kN/m
3 

(118 pcf) 

� Submerged Unit Weight of Soil 8.8 KN/m
3
 (55.6 pcf) 

� Allowable Soil Bearing Pressure (abutments) = 3.2 kg/cm
2
 (6,554 psf)  

� Allowable Soil Bearing Pressure (piers) = 1.97 kg/ cm
2
 (4,046 psf) 

� Friction Angle = 30 degrees  

� Coefficient of Friction for Sliding = 0.50  

� Ko = 0.5 

� Ka = 0.33 

� Kp = 2.1 

� Compaction shall be 95% maximum dry density as per ASTM D 1557. 

� The Contractor shall verify that the actual subsurface conditions meet the assumed 

geotechnical design parameters. 

 

V. Code References  

 

� AASHTO “Standard Specification for Highways and Bridges”  

 

VI. List of Attachments: 

 Calculations 
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P:\1298\127-1298-10001-LT0009\Docs\Reports\Khost Bridge\Design Analysis\02_Geotechnical\Calculation Cover Sheet-Bearing Capacity.docx

CALCULATION COVER SHEET

Client: USAID Project No.: 133-01304-10001

Project Name: Sagai Bridge Construction

Title: Soil Bearing Capacity

Total Number of Pages (including cover sheet): 3

Total Number of Computer Runs: 1

Prepared by: FJD Date: 9/22/2011

Checked by: RJT Date: 9/22/2011

Description and Purpose:
To calculate the allowable soil bearing pressure for design of the abutment and pier
foundations.

Design Basis/References/Assumptions:
Groundwater level at channel grade.
Factor of Safety = 2.5
�������	�
�������������d = 118 lb/ft3

���������������������w = 62.4 lb/ft3
���������������������������������������
Cohesion = c’ = 0 lb/ft2
Bearing Capacity Factor – cohesion = 37.16
Bearing Capacity Factor – stress = 22.46

Terzaghi’s Ultimate Bearing Capacity Equation = B.C. = c’Nc���� �d – �w)Nq
Allowable Bearing Capacity = Ultimate Bearing Capacity ÷ Factor of Safety

Remarks/Conclusions/Results:
Allowable bearing pressures are net pressures excluding foundation weight.
Allowable Average Bearing Capacity for Pier Foundations = 1.97 Kg/cm2 (4,046
psf)
Allowable Average Bearing Capacity for Abutment Foundations = 3.2 Kg/cm2

(6,554 psf)
Allowable maximum capacity at footing toe can be increased 40% over average
value.
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Design Analysis 
 

Discipline: Civil Date: September 29, 2011 

 

Design Submittal: Final Design Submittal 

Site Location: Khost Province, Afghanistan  

Prepared By: Tetra Tech 

 

I. General Summary: 

The existing Sagai wadi, located in the province of Khost Afghanistan, floods during periods 

of the spring ice melting and the summer rainy season.  During these periods, the existing 

concrete roadway across the wadi overtops and the 315m crossing is impassable.  In addition, 

due to the strong flows and the scour-susceptible soils at the site, the concrete road is 

deteriorated. 

 

The objective is to perform final design for a new bridge crossing adjacent to the concrete 

roadway.  The proposed bridge superstructure and substructure is constructed out of 

reinforced concrete.  Approach roadway work will be required to transition from the existing 

roadway to the bridge.  The roadway approach work will be kept to a minimum to minimize 

impacts to the adjacent areas.  Riprap will be used to protect the substructure and approaches, 

as required for scour protection. 

 

II. Basis of Design 

� The roadway approaches consist of unpaved normal crown gravel surfaces with 1.5 

meter shoulders.  The travel way varies in width between 4 meters (existing) and 7.4 

meters (travel way on bridge).  The approaches quickly transition over approximately 

100 meters to match the existing gravel roadway width.  

 

� Horizontal and vertical alignments were designed for approximately 40 kph (25 mph) 

providing improved sight distance on the bridge approaches. 

 

� Embankments adjacent to the river will be protected with rip rap stone. 

 

� Stone masonry walls are provided along the proposed roadway approaches to assist in 

guiding vehicles to the bridge crossing.  The design of the stone masonry walls is not 

intended to be for impact. 

 

 

III. Material Properties 

 

� Approach roadway surface: Processed gravel intended to be obtained and 

manufactured locally. 

 

� Approach roadway fill: Select fill intended to be obtained locally.  

 

� Stone masonry walls and Rip Rap:  Stones intended to be obtained locally. 
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� Compaction of soil materials for roadway base courses and embankments shall be 

95% maximum dry density as per ASTM D1557. 

 

IV. Code References  

 

� US Army Corps of Engineers Afghanistan Engineer District  AED Design 

Requirements: Vertical Curve Design and Superelevation Road Design March 2009 

 

� AASHTO “Standard Specification for Highways and Bridges,” 17
th

 Edition, 2002. 
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Design Analysis 
 

Discipline: Structural Date: September 29, 2011 

 

Design Submittal: Final Design Submittal 

Site Location: Khost Province, Afghanistan  

Prepared By: Tetra Tech 

 

I. General Summary: 

The existing Sagai wadi, located in the province of Khost Afghanistan, floods during periods 

of the spring ice melting and the summer rainy season.  During these periods, the existing 

concrete roadway across the wadi overtops and the 315m crossing is impassable.  In addition, 

due to the strong flows and the scour-susceptible soils at the site, the concrete road is 

deteriorated. 

 

The objective is to perform final design for a new bridge crossing adjacent to the concrete 

roadway.  The proposed bridge superstructure and substructure are constructed out of 

reinforced concrete.  Approach roadway work will be required to transition from the existing 

roadway to the bridge.  Riprap will be used to protect the substructure and approaches, as 

required for scour protection. 

 

 

II. Detailed Analysis: 

The proposed thirteen-span reinforced concrete bridge is comprised of 15 meter simple spans, 

with a total bridge length of 195 meters.  The superstructure (girder, slab and barriers) and the 

substructure (abutments and piers) shall be reinforced concrete.  The roadway carries two 

3.7m lanes of traffic and has a 1.2 m wide sidewalk on one side.  The bridge is designed for 

an AASHTO HS-25 vehicle, as well as a Military Load Class MLC-70 vehicle configuration.   

 

The annual construction season is restricted to approximately six months, including 

mobilization and demobilization, due to seasonal spring thaws and the summer rainy season.  

The substructure construction will require a large labor force, as well as potentially 

dewatering and support-of-excavation in order to construct the proposed foundation in the 

dry.  Substructure construction is anticipated to occur during the first construction season.   

 

The superstructure construction is anticipated to occur during the second construction season.  

If a crane is available, the beams can be precast offsite or on the approaches and placed using 

a crane.  Using precast beams would accelerate the superstructure construction considerably.  

Since the reinforced concrete superstructure is heavy, deep girders are required to carry the 

load.  The proposed bridge seat elevation has been set 0.6m (2 ft) above the 100-year flood 

elevation.  For related approach roadway work and limits of work, see the Civil section. 

 

At the southern approach to the bridge, there is an existing small channel with walls 

constructed of either stone masonry or earthern berms.  Since proposed fill is required at the 

southern approach, a reinforced concrete box culvert is used maintain the channel under the 

approach roadway.  The proposed concrete culvert is 23.4 m long and 2.1 m wide, with ends 

that butt up against the existing earthern berm channel walls. 
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The superstructure, abutments, piers and culvert have been designed to resist all applied loads 

as described in AASHTO “Standard Specification for Highways and Bridges,” 17
th

 Edition, 

2002.  See the “Basis of Design” for design load information. 

 

III. Basis of Design 

� Dead Load: Selfweight of superstructure and substructure components 

 

� Live Load: AASHTO HS-25 Truck and a Military Load Class MLC-70 

Vehicle Configuration 

 

� Longitudinal Force: 5% of Live Load 

 

� Wind Load: Superstructure:  

2.39 kPa (50 psf) Transverse 

0.57 kPa (12 psf) Longitudinal 

    Substructure: 

     1.92 kPa (40 psf) 

 

� Wind on Live Load: 144 kN/m (100 plf) 

 

� Stream Pressure: Pavg = 477.5 kg/m
2
 (97.8 psf) 

Pmax = 955.0 kg/m
2
 (195.6 psf) 

 

� Seismic Load: Ss = 0.21g 

S1 = 0.17g 

SPC B 

PGA = 0.17g  

 

� Hydraulic:                  Watershed Area = 1511 square kilometers.  

                                   Design Flood Event = 100-yr 

                                   Design Discharge = 680 m
3
/s 

                                   Design Velocity = 3.8 m/s 

                                   Design Groundwater Elevation = 1186.19m 

                                   Scour Depth at Piers = 1.50m + 0.75m additional 

                                   Scour Depth at Abutments = 3.0m + 1.0m additional 

 

� Load combinations are based on AASHTO “Standard Specification for Highways and 

Bridges,” 17
th

 Edition, 2002. 

 

� Service Loads (Allowable Stress Design) are used for substructure stability and 

bearing pressure calculations. 

 

� Load Factor Design is used for the superstructure and substructure concrete and 

reinforcement design. 

 

� Allowable bearing capacity is based on 25mm (1 inch) settlement.  An allowable 

overstress of 1.33 is taken for earthquake and wind load combinations as allowed by 

AASHTO. 
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IV. Material Properties 

 

Concrete Properties: 

� Concrete mix shall be ASTM C-150 Type 1 or Type 2 Portland Cement. 

� f’c = 27.5 MPa
 
(4000 psi) 

� Reinforcement: fy = 4218 kg/cm
2
 (60 ksi) 

 

Soil properties: 

� Weight of Soil 18.6 kN/m
3 

(118 pcf) 

� Allowable Soil Bearing Pressure (Average Net Pressure) 

o Abutments = 3.2 kg/cm
2
 (6.554 ksf)  

o Piers = 1.97 kg/cm
2
 (4.046 ksf)  

� Friction Angle = 30 degrees  

� Coefficient of Friction for Sliding = 0.50  

� Ko = 0.5 

� Ka = 0.33 

� Kp = 2.1 

� Modulus of Subgrade Reaction = 54,289 kN/m
3 

(200 pci) 

� Compaction shall be 95% maximum dry density as per ASTM D 1557. 

� The Contractor shall verify that the actual subsurface conditions meet the assumed 

geotechnical design parameters. 

 

V. Code References  

 

� AASHTO “Standard Specification for Highways and Bridges,” 17
th

 Edition, 2002. 

 

VI. List of Attachments: 

 Calculations 
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BILL OF QUANTITIES

Item Units RC Beam Culvert Highway Total 

Item 03 30 00 - Cast-In-Place Concrete
Concrete M3 3490 50 185 3725

Reinforcement Steel kg 285000 4000 289000

Item 07 11 13 - Bituminous Dampproofing
Bituminous Damproofing M2 240 170 410

Item 07 95 63 - Elastomeric Bridge Bearings
Bearings Ea 130 0 130

Item 07 95 65 - Asphaltic Bridge Joints
Asphaltic Joint M 110 0 110

Item 31 10 00 - Site Clearing and Preparation
Site Preparation M2 9750 9750

Clearing and grubbing M2 700 700

Item 31 20 00 - Earth Moving
Excavation M3 8370 320 125 8815

Gravel Borrow M3 6840 730 165 7735

No. 1 Crushed Stone -37.5 mm M3 1075 1075

No. 2 Crushed stone - 50 mm M3 100 100

Processed gravel M3 800 800

Select Fill M3 5200 5200

Fine grading and compacting M2 2300 2300

Item 31 25 00 - Erosion and Sedimentation Controls
Silt fence M 500 500

Item 31 37 00 - Riprap
Rip-rap M3 11820 11820

Woven geotextile M2 7130 7130

Item 31 37 00 - Cofferdams
Cofferdam LS 1

Control of Water LS 1

Item 32 32 40 - Stone masonry Walls
Stone masonry walls M 370 370



Reinforced Concrete Beams Quantities
Loading HS25/MLC-70(Wheeled)/MLC-70(Tracked)

Bridge Length = 195 m
Span Length = 15 m
No. of Spans = 13

Concrete Length
(m) Width (m) Height

(m)
Volume

(m3)
Qty

Total Volume 
(m3)

Abutment Footing 12.00 6.50 1.00 78.00 2 156.00
Abutment Stem 9.50 1.30 6.10 75.34 2 150.67
Abutment Backwall 9.50 0.30 1.88 5.36 2 10.72
Abutment Batter 9.50 1.70 6.10 49.26 2 98.52
Abutment Keeper Block 0.45 1.30 1.34 0.78 4 3.12
Approach Slab 5.00 8.60 0.27 11.48 2 22.96

220.21 441.99

Pier Footing 12.00 3.90 0.75 35.10 12 421.20
Pier Stem 9.50 1.50 4.65 66.26 12 795.15
Pier Ends 0.75 0.75 5.99 3.37 24 80.80
Pier Keeper 0.45 1.50 1.34 0.90 24 21.63

105.63 1318.77

Beam 13.55 0.60 1.25 10.16 65 660.56
End Diaphragm 8.55 0.70 1.25 7.43 26 193.12
Interior Diaphagm 1.50 0.30 1.00 0.45 52 23.40
Deck 195.85 9.50 0.32 589.80 1 589.80
Wearing Surface 195.85 0.00 0.00 0.00 1 0.00
Barrier 195.85 0.45 1.05 92.54 2 185.08
Sidewalk + Curb 195.85 1.65 0.21 68.51 1 68.51

768.89 1720.47
3481
3490 m3

Reinforcement Steel
Volume

(m3)
Volume

(cy)
#Steel/
cy Conc

Steel
(lbs) Qty Total Steel

(lbs)

Abutment Footing 78.00 102.02 120 12242.41 2 24484.82
Abutment Stem 75.34 98.53 100 9853.44 2 19706.88
Abutment Backwall 5.36 7.01 150 1051.20 2 2102.40
Abutment Batter 49.26 64.43 100 6442.63 2 12885.27
Abutment Keeper Block 0.78 1.02 150 153.22 4 612.89
Approach Slab 11.48 15.02 150 2252.49 2 4504.97

29742.91 59792.26

Pier Footing 35.10 45.91 120 5509.09 12 66109.02
Pier Stem 66.26 86.67 100 8666.80 12 104001.64
Pier Ends 3.37 4.40 150 660.49 24 15851.86
Pier Keeper 0.90 1.18 150 176.79 24 4243.06

15013.18 190205.59

Beam 10.16 13.29 150 1993.81 65 129597.41
End Diaphragm 7.43 9.72 150 1457.28 26 37889.31
Interior Diaphagm 0.45 0.59 150 88.29 52 4590.90
Deck 589.80 771.43 200 154286.38 1 154286.38
Wearing Surface 0.00 0.00 200 0.00 1 0.00
Barrier 92.54 121.04 150 18155.48 2 36310.96
Sidewalk + Curb 68.51 89.61 150 13440.82 1 13440.82

189422.05 376115.78
626114 lbs
284000 kg
285000 kg

Superstructure Totals
Steel Totals

Say ---> 

Abutments

Abutment Totals
Piers

Pier Totals
Superstructure

Steel Totals

Abutments

Piers

Superstructure

Concrete Totals
Say ---> 

Superstructure Totals

Pier Totals

Abutment Totals



Excavation
Bot

Length
(m)

Bot Width
(m)

Top
Length

(m)

Top Width 
(m)

Height
(m) Volume    (m3) Qty

Total
Volume (m3)

Substructure
Abutment 14.40 8.90 25.80 20.30 4.85 1092.68 2 2185.36
Pier 13.20 5.10 23.86 15.76 2.66 514.71 12 6176.54
Excavation Totals 1607.392397 8362
Say ---> 8370

Backfill
Bot

Length
(m)

Bot Width
(m)

Top
Length

(m)

Top Width 
(m)

Height
(m) Volume    (m3) Qty

Total
Volume (m3)

Abutment
Abutement Backfill Area (total) 14.40 8.90 26.70 21.20 8.15 2158.38 2 4316.75
Minus Abutment Concrete -160.23 -320.46
Minus Area in front of Abutment 24.10 6.05 26.70 9.35 3.30 -645.41 2 -1290.828
Abutment Totals 1352.73 2705.46
Pier
Pier Excavation Area (total) 13.20 5.10 23.86 15.76 2.66 514.71 12 6176.54
Pier Footing 12.00 3.90 0.75 -35.10 12 -421.20
Pier Stem 9.50 1.50 1.91 -27.27 12 -327.29
Pier Rip Rap 16.25 7.50 16.25 7.50 1.50 182.81 12 -2193.75
Pier Totals 452.34 3234.29
Excavation Totals 452.3368974 5940
Say ---> 6840

Elastomeric Bearings # of 
Spans

Beams
Per Span

Bearing
Per

Beam
Total Qty (#)

Abutment  and Piers
Elastomeric Bearings 13.00 5.00 2.00 130

Asphaltic Bridge Joints
Lane
Width
(m)

Number
of Lanes

# Of 
Joints

Total Joint 
Length (m)

Abutment  and Piers
Asphaltic Bridge Joints 3.70 2.00 14.00 103.6

104
110 m

Bituminous Damproofing Length
(m) Area    (m2) Qty

Total Area 
(m2)

Behind Abutment Stem 9.50 73.71 2 147.42
Top of Approach Slab 8.60 43.00 2 86.00

116.71 233.42
233
240 m2

Hieght (m)

Say ---> 

Say ---> 

Abutments
7.76
5.00



Culvert Quantities

Concrete Length
(m)

Width
(m)

Height
(m)

Volume
(m3)

Qty
Total Volume 

(m3)

Culvert Base Slab 23.40 2.10 0.30 14.74 1 14.74
Culvert Wall 23.40 0.20 1.93 9.03 2 18.06
Culvert Roof Slab 23.40 2.10 0.20 9.83 1 9.83
Culvert Chamfer 23.40 0.10 0.20 0.23 4 0.94
Culvert End Curb 0.35 2.10 0.30 0.22 2 0.44

34.06 44.01

Barrier 0.00 0.45 1.05 0.00 2 0.00
0.00 0.00

44
50 m3

Reinforcement Steel
Volume

(m3)
Volume

(cy)

#Steel/
cy

Conc

Steel
(lbs) Qty Total Steel

(lbs)

Culvert Base Slab 14.74 19.28 150 2892.27 1 2892.27
Culvert Wall 9.03 11.81 150 1772.09 2 3544.18
Culvert Roof Slab 9.83 12.85 150 1928.18 1 1928.18
Culvert Chamfer 0.23 0.31 150 45.91 4 183.64
Culvert End Curb 0.22 0.29 150 43.26 2 86.52

6681.71 8634.79

Barrier 0.00 0.00 150 0.00 2 0.00
0.00 0.00

8635
3917 kg
4000 kg

Excavation
Bot

Length
(m)

Bot
Width
(m)

Top
Length

(m)

Top Width 
(m)

Height
(m) Volume    (m3) Qty

Total
Volume (m3)

Culvert 24.60 3.30 31.40 10.10 1.70 318.92 1 318.92
Excavation Totals 318.92 319
Say ---> 320 m3

Backfill
Bot

Length
(m)

Bot
Width
(m)

Top
Length

(m)

Top Width 
(m)

Height
(m) Volume    (m3) Qty

Total
Volume (m3)

Culvert
Total Backfill Area 24.60 3.30 13.40 12.98 4.84 748.55 1 748.5544
Culvert Volume -119.41 -119.41
Excavation Totals 629.1442 629.1442
Say ---> 730 m3

Bituminous Damproofing Length
(m) Area    (m2) Qty

Total Area 
(m2)

Top of Roof Slab 23.40 49.14 1 49.14
Culvert Walls 23.40 56.86 2 113.72

106.00 162.86
163
170 m2Say ---> 

Width (m)

Culvert
2.10
2.43

Culvert

Superstructure

Superstructure Totals
Steel Totals

Say ---> 

Concrete Totals
Say ---> 

Culvert Totals

Culvert

Culvert Totals
Superstructure

Superstructure Totals

Culvert

Steel Totals































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 



 

1 

 

 

 

 

 

 

 
 
 
 

USAID/Afghanistan. 
U.S. Embassy Cafe Compound 

Great Masood Road 
Kabul, Afghanistan 
Tel: 202.216.6288 

http://afghanistan.usaid.gov 
 

 


